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substantial  savings  in  construction  and  maintenance  costs 
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gives  a  flexibility  and  reliability  of  operation  not  other- 
v^ise  obtainable. 
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needs  make  them  necessary. 

As  specialists  in  the  construction  of  aerial  power  cables 
— Indeed,  as  specialists  in  the  construction  of  all  types  of 
insulated  wires  and  cables — The  OKONITE  Company  has 
served  the  electrical  industry  for  fifty-two  years.  Born  with  the 
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Let  us  face  the  present  unpleasant 
facts  calmly  and  with  courase.  Let 
us  be  honest  with  ourselves.  There 
is  no  panacea  for  the  present  ills  of 
all  industry.  The  desired  objectives 
may  be  accomplished  only  by  hard, 
consistent,  endless  work  by  us  as 
individuals.  There  is  no  short  cut 
and  we  all  know  that  is  the  truth. 

A.  W.  ROBERTSON, 
Chairman  Westinghouse  Electric 
&  Manufacturing  Company 


-South  Carolina  law  upheld. 
Special  federal  court,  sympathiz¬ 
ing  with  utilities,  none  the  less 
finds  valid  half-mill  kilowatt- 
hour  tax  on  energy  imposed  by  this 
year’s  Legislature — />.  442 

-Three-way  power  imbroglio. 
United  States  and  Canada  seem 
no  nearer  a  treaty  on  St.  Lawrence 
development,  but  New  York  State 
Power  Authority  will  hold  hear¬ 
ings  just  the  same — p.  442. 

-Transformer  outages  studied 
to  determine  critical  points  in 
rural-line  situation.  Survey  shows 
ground  conditions  to  be  a  most 
important  element.  Salted  grounds 
improve  conditions — /».  456. 


Dissent  over  New  York  City  rates 


-Protests  rise  over  the  rates 
established  by  commission-utility 
negotiations  after  ten  months  of 
consideration.  Users  of  energy 
complain  of  major  increases  in 
bills.  Case  to  be  reopened — />.  444. 


-Miniature  switchboard  values 
enumerated  by  design  engineer 
who  shows  that  advantages  of 
compactness  and  flexibility  must 
be  balanced  against  control-cable 
lengths  and  costs — p.  462. 


Lighting  load  offers  best  prospects? 


-Home  lighting  sales  beckon 
as  the  easiest  and  best  business  pos¬ 
sibility  of  the  electrical  industry. 
Available  market  of  $1,200,000,- 
000  analyzed  in  detail  to  show 
once  more  that  we  haven’t  begun 
to  light —  p.  464. 


— Ford  favors  the  a.c.  drives. 
Recent  substitution  of  alternating- 
current  equipment  for  27,000  d.c. 
units  was  the  outcome  of  a  factual 
study  of  maintenance  costs,  plant 
distribution  losses  and  performance 
—p.  452. 


An  improved  cost-finding  basis 


-Distribution  costs  analyzed 
circuit  by  circuit  by  a  method 
which  offers  greatly  simplified 
procedures  and  accuracy  which 
checks  with  more  complicated 
systems — p.  467. 


-Controlled  loads  test  towers 
under  any  desired  conditions  at 
plant  of  American  Bridge  Com¬ 
pany.  Designs  improved,  permit¬ 
ting  structural  economies  and 
lower  erection  costs — />,  470. 


Half-mill  tax  in  Palmetto  State  legal 


Federal  Court  Holds  South  Carolina  Tax 
on  Energy  to  Be  Legal 


Decision  that  the  law  imposinj^  a 
tax  of  one-half  mill  upon  every 
kilowatt-hour  of  electrical  energy  gen¬ 
erated  or  sold  in  South  Carolina  is 
constitutional  was  announced  on  Septem- 
her  8  by  the  special  three-judge  United 
States  court  which  heard  the  case  at 
Asheville,  N,  C.,  in  July.  (Ei.ectrical 
WokLi),  August  8,  page  225.)  An  in¬ 
terlocutory  injunction  sought  by  three 
power  companies  to  restrain  the  South 
Carolina  d'a.x  Commission  from  collect¬ 
ing  the  tax  in  (|uestion  was  <lenied  and 
the  temporary  restraining  order  dis¬ 
solved  with  a  proviso  that  it  be  cf*i- 
tinued  in  force  for  30  days  to  allow 
complainants  to  decide  whether  they 
desire  to  api)eal. 

The  proceeding  was  brought  by  the 
Broad  River  Power  Company,  the  .South 
Carolina  Power  Company  and  the  Lex¬ 
ington  W’ater  Power  Company  and  was 
instituted  soon  after  the  passage  of  the 
act  in  question  by  the  1931  South  Caro¬ 
lina  General  Assembly.  The  court  de¬ 
cided  against  the  companies  on  every 
constitutional  (juestion  raised,  but  it  ob¬ 
served  :  “W'e  have  been  impressed  by 
the  counsel  who  point  to  the  Iieavy  taxes 
already  required  of  them  and  complain 
that  the  statute  here  will  add  a  grievou> 
burden  to  their  load.” 
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St.  Lawrence  Development 
Causes  Th  ree-  Way  Pulling 

Whii.e  W.ashington  press  dispatches 
reiiresent  the  federal  government  as 
“ready  and  anxious”  to  negotiate  a 


treaty  with  Canada  concerning  the  long- 
discussed  St.  Lawrence  River  waterway 
and  power  development  and  even  say 
that  the  .Vmerican  engineers  are  now 
willing  to  accept  the  Canadian  preferred 
plan  of  two  dams  instead  of  tlie  single 
dam  originally  favored  by  the  United 
.States  and  still  desired  by  the  New  York 
State  engineers  who  have  examined  the 
proposed  sites,  and  while,  as  reported 
below,  the  Canadian  government  also 
is  said  to  desire  to  go  ahead  if  only  the 
reluctance  of  Quebec  Province  can  be 
overcome,  actual  international  accom¬ 
plishment  seems  still  much  in  the  future. 

Nothing  daunted,  however,  by  the  sta¬ 
tionary  position  of  the  other  two  sides  of 
the  tripartite  governmental  engine  in 
somewhat  inharmonious  possession  of 
the  held.  Chairman  Frank  P.  Walsh  of 
the  New  York  Power  Authority,  deter- 
ntined  apparently  that  his  side  of  the 
triangle  shall  not  stay  anchored — 
whether  or  not  it  prove  the  short  mem¬ 
ber  of  an  isosceles  hgure — but  shall  drag 
Washington  and  Ottawa  with  it,  has 
called  a  series  of  public  hearings,  of 
which  the  first  will  be  held  in  New  York 
City  on  October  1  and  subsequent  ones 
in  Buffalo  and  other  up-state  cities. 

"The  main  object  of  these  hearings,” 
Mr.  W’aLh  says,  "will  be  to  ascertain 
the  terms  which  should  be  embodied  in 
the  contracts  for  the  disposition  of  the 
5,000.000,000  kw.-hr.  of  electricity  which 
•New  York  State  plans  to  produce 
through  the  development  of  the  inter¬ 
national  section  of  the  St.  Lawrence 
River.”  He  explains  that  if  it  be  found 
impossible  through  contract  with  the 
.Niagara- Hudson  Power  Corporation  to 
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obtain  the  lowest  possible  rates  for 
electricity  generated  by  the,  state  and 
distributed  over  the  company’s  trans¬ 
mission  .system,  then  it  will  be  the  duty 
of  the  Power  Authority  to  prepare  plans 
for  state  distribution  lines.  Among  the 
witnesses  who  will  be  called  to  offer 
evidence  on  these  factors  are  executives, 
engineers,  and  accountants  of  the  power 
companies,  engineering  e.xperts  consulted 
by  the  Power  Authority,  representatives 
of  farm  organizations  and  domestic  con¬ 
sumers’  associations. 

Mr.  Walsh  says  that  there  are  only 
two  questions  for  the  two  federal  gov¬ 
ernments  to  decide  before  construction 
is  started.  These  are  a  “change  in  the 
international  boundary  line,  which  neeil 
involve  only  the  shifting  from  the 
United  States  to  Canada  of  about  300 
acres  of  farm  land,  worth,  according  to 
estimates  which  we  have  obtained,  not 
to  exceed  $50,000,  and  a  determination 
whether  or  not  the  propo^ed  project  will 
in  any  way  interfere  with  the  interests 
of  navigation." 
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Quebec  Seen  as  Obstacle 
to  St.  Lawrence  Treaty 

Ott.vwa  advices  say  that  it  is  alto¬ 
gether  likely  the  Uominion  government 
will  soon  make  some  move  toward  re¬ 
opening  negotiations  with  the  United 
.States  in  tlie  matter  of  St.  Lawrence 
waterway  and  power  development. 
While  no  official  statement  or  intima¬ 
tion  of  any  kind  is  available  at  the  capi¬ 
tal.  there  are  factors  which  to  political 
observers  indicate  the  likelihood  of  an 
agreement  being  reached  before  many 
months  have  passed.  The  present 
government  is  pledged  to  the  deepening 
of  the  St.  Lawrence,  and  that  is  ex¬ 
pected  to  be  one  of  the  first  tasks  to 


ELECTRIC  BRILLIANCY  CHARACTERIZES  COLONIAL  EXHIBITION  AT  PARIS 


— Keu»tone  Yfev  Co. 


I'oi  ty-scvcn  20-jt.  standards  Zidtli  flashing  neon  lamps  in  the  colors  of  France,  irradiating  ^eam  vapor  above  the 
posts,  adorn  the  Alice  des  Colonies  at  the  French  colonial  fair.  Oriental-looking  structures,  splendid  fountains 

and  rich  ornamentation  abound. 
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which  the  new  Canadian  Minister  to 
Washington,  W.  D.  Herridge,  will  de¬ 
vote  his  attention  on  taking  up  perma¬ 
nent  residence  there  about  the  latter 
part  of  September. 

While  there  are  admittedly  interna¬ 
tional  factors  to  be  settled,  the  Canadian 
government’s  chief  difficulty  may  prove 
to  be  whipping  the  Quebec  government 
into  line  with  its  own  views.  Premier 
I'aschereau  of  Quebec,  whose  govern¬ 
ment  has  just  been  returned  to  power 
with  a  very  large  majority,  has  con¬ 
tinued  to  take  a  strong  stand  against  the 
international  development  of  the  St. 
Lawrence  upon  any  terms  which  in  his 
opinion  would  involve  the  surrender  of 
Canadian  rights,  or,  more  particularly, 
would  prejudice  the  interests  of  his 
province,  through  which,  for  the  most 
part,  this  great  river  runs. 

.\one  the  less,  Premier  Bennett  is 
reputed  to  be  a  man  of  much  determina¬ 
tion,  and  supporters  of  the  waterway 
are  looking  to  him  to  bring  about  an 
understanding  that  will  pave  the  way  to 
an  early  agreement  with  the  United 
States. 
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Utah  a  Coming  Field  for 
Electrochemical  Industry 


PHOTO-ELECTRIC  TUBE  TAKES  CARE  OF  THE  BILL  STUBS 


Operated  by  an  “electric  eye,"  this  dez'ice — the  i/eork  of  D.  A.  Young 
of  the  Westinghouse  Nez>eark  plant — can  instantaneously  "read’’  cards 
fed  to  it  automatically  by  the  thousand  and  direct  them  to  the  right 
compartment  among  the  100  proznded.  It  thus  eliminates  tedious 
manual  operations  in  large  utilities  and  other  establishments. 


-Approximately  100  delegates  attended 
tlie  si-xtieth  annual  convention  of  the 
Electrochemical  Society  in  Salt  Lake 
City  on  September  2  to  5.  The  opening 
session  on  W'ednesday  morning  was  pre¬ 
sided  over  by  the  president  of  the  so¬ 
ciety,  Bradley  Stoughton,  professor  of 
metallurgy  at  Columbia  University. 
-Addresses  of  welcome  were  made  In- 
Go  vernor  George  H.  Dern  and  John 
F.  Bowman,  Mayor  of  .Salt  Lake  City. 

J.  O.  Elton,  manager  of  the  Inter¬ 
national  Smelting  Company,  spoke  on 
"Salt  Lake  City,  a  New  Electrochemical 
Center,”  asserting  that  an  ideal  com¬ 
bination  of  conditions  and  materials 
exists  within  the  state  for  electrochemi¬ 
cal  industries.  He  urged  that  attention 
be  given  to  the  development  of  cheap 
power,  either  from  mercury  boilers  or 
-Steam,  pointing  out  that  the  neighboring 
state  of  Nevada  is  a  leading  mercury 
producer  and  that  Utah  it.self  has  great 
coal  reserves.  Technical  discussions  of 
the  use  of  cyanides  in  metallurgy  fol¬ 
lowed  in  the  afternoon  session. 

Stabilization  of  sih-er  was  the  subject 
of  a  round-table  discussion  at  the  Thurs¬ 
day  morning  session,  at  which  Prof. 
J.  -A.  Fulton,  head  of  the  Mackay  School 
of  Mines,  Reno,  Nev.,  presided.  \V. 
Mont  Ferry  of  Salt  Lake  City,  presi¬ 
dent  of  the  American  Silver  Producers’ 
-Association,  made  the  chief  address. 

•At  a  special  session  on  Thursday 
evening  Dr.  Edward  F.  Northrup,  in¬ 
ventor  and  developer  of  the  coreless 
induction  furnace,  received  from  Dr. 
Stoughton  the  Edward  Goodrich  .Ache- 


T 

son  medal  for  outstanding  achievements 
in  the  field  of  electrochemistry.  The 
award  consists  of  a  gold  medal,  a  replica 
medal  in  bronze  and  $1,000  in  cash. 
Dr.  Northrup  gave  an  address  tracing 
the  development  of  electricity  through 
various  phases  of  scientific  research  and 
experimentation. 

On  Friday  the  delegates  were  taken 
on  a  tour  of  the  Utah  Copper  Com¬ 
pany’s  properties,  including  the  mine  at 
Bingham  and  the  mills  and  smelters  at 
Magna.  Arthur  and  Garfield.  Saturday 
was  devoted  to  a  symposium  on  the 
physical  chemistry  of  flotation,  con¬ 
ducted  by  Professor  A.  M.  Gaulin  of  the 
Montana  School  of  Mines.  This  meet¬ 
ing  was  held  at  the  University  of  Utah. 

T 

Harry  P.  Davis  Dies — 
Father  of  Broadcasting 

As  THE  Electrical  World  closes  its 
forms  news  comes  of  the  death  of  Harry 
Phillips  Davis,  a  vice-president  and 
director  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  chairman 
of  the  National  Broadcasting  Company 
and  one  of  the  country’s  foremost  engi¬ 
neers  and  executives.  Dr.  Phillips  died 
at  his  home  in  Pittsburgh  on  Thursday 
morning,  after  several  months’  illness 
which  followed  an  operation. 

For  21  out  of  the  40  years  he  was 
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connected  with  the  Westinghouse  or¬ 
ganization  he  was  in  charge  of  engi¬ 
neering,  and  for  15  years  he  directed 
both  engineering  and  manufacturing 
operations.  Eleven  years  ago  he  es¬ 
tablished  radio  station  KDKA,  thereby 
becoming  the  father  of  commercial 
broadcasting.  He  was  also  an  important 
factor  in  rail  electrification. 

T 

Work  Forms  Keynote  of 
Rocky  Mountain  Meeting 

Work  was  the  spirit  which  prevailed 
at  the  three-day  convention  of  the 
Rocky  Mountain  Division,  N.E.L.A., 
held  at  Estes  Park,  Colo.,  September 
2-4.  Under  the  direction  of  President 
J.  E.  Loiseau  an  e.xcellent  program  of 
papers  and  entertainment  had  been 
prepared.  Merchandising  and  trade 
relations  came  in  for  full  discussion. 
President  J.  F.  Owens  of  the  national 
body  said  that  the  merchandising 
squabble  offers  to  the  industry  one  of 
the  greatest  opportunities  ever  pre¬ 
sented  to  remove  misunderstanding  of 
its  business.  There  is  nothing  more 
vital  than  for  every  property  to  hold 
conferences  immediately  with  local 
merchants  and  put  into  effect  the 
principles  of  the  joint  committee. 

Results  of  a  merchandising  survey 
presented  by  L.  W.  W.  Morrow,  editor 
of  the  Electrical  World,  revealed 
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THREH-SPEtD  VERIICAL  MOTORS  BUILT  FOR  FORD 


Four  vertical  synchronous  motors  shipped  by  the  Westinghouse  com¬ 
pany  to  the  River  Rouge  plant  of  the  Ford  Motor  Company  are  so 
designed  that  a  future  unit  in  the  form  of  a  separate  armature  and 
rotor  installed  on  the  present  frame  and  shaft  zvill  add  to  the  present 
ratings — 700  hp.  at  277  r.p.ni.  and  250  hp.  at  13S  r.p.m. — a  third, 
300  hp.  at  200  r.p.m. 

▼  T 


some  startling  facts.  He  said  in  part: 
■■\\’e  arc  doing  little  but  quarrel  among 
ourselves  and  are  acquiring  the  de- 
l)ression  disease  from  surrounding  busi- 
ncs>es.  W’e  know  our  market,  yet  are 
doing  little  to  develop  it.  It  is  not  that 
we  have  too  many  retail  outlets  at 
present,  but  too  few.  Retail  distribu¬ 
tion  is  suffering  from  lack  of  efficiency 
in  selling  and  from  impediments  to 
economic  selling.”  He  saw  necessity 
for  co-operation  to  do  three  things — 
first,  educate  and  increase  economic  effi¬ 
ciency  of  individual  business  enter¬ 
prises  :  .second,  survey  markets  and 
create  customer  demands,  and  third, 
establish  distribution  channels,  service 
channels  and  market  ilevelopment  chan¬ 
nels  as  a  jiart  of  a  joint  program. 

K.  C.  ( jreenwood.  commercial  di¬ 
rector  X.K.L..\..  .said  that  there  is 
plenty  of  business  ahead  and  the  buying 
public  is  more  scared  than  impover¬ 
ished.  He  spoke  of  the  success  of  the 
refrigeration  campaign  and  told  of 
future  commercial  plans. 

In  discussing  advertising  and  pub¬ 
licity  Frank  H.  Jamison  expressed  the 
opinion  that  the  industry  ought  to 
cease  telling  the  public  that  rates  will 
continue  to  come  down,  because  it  is 
impossible  for  the  downward  trend  to 
continue  indefinitely. 

Reduction  of  system  losses  was 
authoritatiwdy  discussed  by  M.  M. 
Koch.  Svstem  losses  now  run  around 
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20  per  cent,  he  said,  which  means 
^'400,000,000  loss  in  revenue  to  central 
stations.  If  these  losses  could  be  cut 
in  half,  it  would  mean  a  tremendous 
saving.  Total  system  losses  can  be 
determined  quite  accurately  by  properly 
placed  meters,  and  with  knowledge  of 
operating  and  physical  conditions 
legitimate  losses  abso  can  be  determined 
accurately.  To  determine  losses  in  the 
various  parts  of  the  system  a  kilowatt- 
hour  balance  sheet  should  be  developed. 
Losses  can  then  be  divided  into  three 
general  classes  —  transmission,  conver¬ 
sion  and  distribution.  .Analysis  of  these 
los.ses  is  a  detailed  and  tedious  job.  but 
no  greater  opportunity  lies  ahead  of 
the  engineer  than  the  recovery  of  some 
of  the  present  excessive  losses. 

A  tax  analysis  to  show  who  ixiys  the 
taxes  in  a  taxless  town  was  presented 
by  H.  H.  Sands,  who  found  that  the 
man  least  able  to  pay  was  badly  dis¬ 
criminated  against  in  favor  of  those 
who  should  bear  the  greater  burden  of 
taxation.  Other  papers  and  discussions 
included  a  well-received  address  by 
Merle  Thorpe,  editor  of  Nation’s 
Ihisiness. 

W.  \V.  \eilsen  of  Santa  Fe.,  N.  M., 
is  the  newly  elected  president  of  the 
Rocky  Mountain  Division  for  the  en¬ 
suing  year.  Fred  .Vorcross  and  J.  C. 
Keegan  were  re-elected  vice-presidents, 
and  O.  R.  Ruck  of  Denver  was  elected 
to  fill  the  vice-presidential  vacancy. 


Maltbie  Not  Worried  by 
New  York  Rate  Situation 

Without  replying  directly  to  the  sug¬ 
gestion  of  Corporation  Counsel  Hilly  oi 
New  York  City,  supported  by  the  Real 
Estate  Board  of  the  city  and  other  or¬ 
ganizations  of  consumers,  and  alleged  to 
be  in  line  with  Governor  Roosevelt’-, 
personal  view,  that  the  Public  Service 
Commission  of  the  state  should  reopen 
the  New  York  Edison  systems’  rate 
hearings  because  of  the  large  number  of 
complaints  said  to  have  been  made  by 
commercial  customers.  Chairman  Malt¬ 
bie  of  the  regulatory  body  wrote  to  Mr. 
ffilly  this  week  that  the  commission  i^ 
not  prepared,  on  the  basis  of  only  a  few 
weeks’  experience,  to  overhaul  the  en¬ 
tire  rate  structure  of  the  four  com 
panies.  A  hearing  on  a  specific  com¬ 
plaint  was,  however,  set  for  Friday. 

.Mr.  Maltbie  said  that  the  commission 
has  been  observing  closely  the  operation 
of  the  new  rates  since  they  went  intn 
effect  in  July  and  intends  to  see  that  con 
sumers  as  a  class  obtain  the  full  benefit' 
of  reductions  e.stimated  to  total  at  least 
$5,500,000  a  year. 

The  commission,  Mr.  Maltbie  wrote, 
will  consider  all  complaints  regarding 
the  new  rates,  but  it  does  not  expect  to 
be  able  to  satisfy  all  consumers.  He 
disclosed  that  the  companies  had  already 
made  several  modifications  in  rate  prac¬ 
tices  as  the  result  of  complaints  from 
commercial  consumers. 

T 

Western  Virsinia  Court  to 
Hear  New  River  Case 

Jurisdiction  will  i;e  taken  by  the 
United  States  District  Court  in  western 
Virginia,  that  court  has  just  announced, 
in  the  litigation  between  the  Federal 
Power  Commission  and  the  Appalachian 
Electric  Power  Company  over  the 
rights  of  the  power  company  on  the 
New  River.  Here,  it  will  be  remem¬ 
bered.  the  company  demanded  a  minor 
license  and  the  commission  refused  to 
give  it  anything  save  a  standard  license 
vesting  the  commission  with  all  its 
statutory  powers. 

The  power  company  filed  a  bill  con¬ 
tending  that  the  action  of  the  commis¬ 
sion  constituted  a  cloud  on  the  com¬ 
pany’s  title  and  asked  the  court  to 
remove  this  cloud.  The  commission 
moved  to  quash  the  petition  and  chal¬ 
lenged  the  jurisdiction  of  the  court. 
The  case  was  argued  on  July  28 
(Electrical  World,  August  8.  page 
224.)  The  effect  of  the  decision  ju.5t 
handed  down  is  to  bring  the  power 
company’s  petition  before  the  court  on 
its  merits.  Forty  days  was  allowed 
the  ])ower  companv  in  which  to  file 
briefs. 
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Ontario  Hydro  Formally 
Defends  Its  Policies 

As  A  REFUTATION  of  various  charges 
which  have  been  leveled  against  it  dur¬ 
ing  recent  weeks,  the  Ontario  Hydro- 
1‘dectric  Power  Commission  has  issued 
;i  memorandum  in  defense  of  its  policies. 
The  contention  that  proper  judgment  is 
not  being  exercised  in  the  provision  of 
power  supplies  cannot  be  supported  by 
proper  evidence,  according  to  the  state¬ 
ment.  Problems  of  St.  Lawrence  devel¬ 
opment  are  .still  unsettled,  the  statement 
continues,  and  it  will  probably  be  eight 
or  ten  years  before  Ontario’s  full  share 
of  power  becomes  available.  On  the 
Ottawa  River,  it  says,  there  are  large 
power  sites  which  cannot  be  deveh)i)ed 
until  certain  matters  involving  rights 
are  adjusted. 

Discussing  the  iiuestion  of  purchased 
power,  which  for  long  has  been  a  bone 
of  contention,  the  memorandum  points 
iiut  that  the  Niagara  system  was  started 
with  100,0(X)  hp.  purchased  from  a 
private  company  in  1910.  The  Ottawa 
>ystem,  the  Thunder  Bay  system  and 
another  existing  system  were  started 
with  purcha.sed  power,  and  in  other 
'vstems  purchased  power  has  been  used 
lo  supplement  that  generated  by  the  com¬ 
mission.  A  trained  technical  staff  con- 
-iders  the  question  of  supply  and  de¬ 
mand.  Since  1918.  it  is  pointed  out, 
there  has  never  been  a  year  recorded 
in  which  an  output  of  electrical  energy 
.^0  per  cent  greater  than  the  then  exist¬ 
ing  output  was  not  required  within  five 
years. 

Deliveries  of  purchased  power  arc  in 
the  main  deferred,  it  is  explained.  The 
provisions  made  for  power,  together 
with  the  output  of  the  commission’s 
existing  power  plants,  will  aggregate  in 
all  about  2,000,000  hp.  by  1927.  'I'he 
commissmn  has  not  up  to  now  been  able 
to  provine  even  the  minimum  of  reserve 
which  operating  organizations  in  gen¬ 
eral  have  considered  it  the  part  of  w’is- 
dom  to  maintain. 

T 

Chanse  in  Hyd  ro  License 
Involves  Disputed  Policy 

Ai’proval  of  an  amendment  to  the 
license  for  the  Rock  Island  project  of  the 
Onget  Sound  Power  &  Light  Company, 
now  under  construction  on  the  Col- 
nmhia  River,  has  been  given  by  the 
Federal  Power  Commission.  Chairman 
Smith  explains  the  modification  of  plan 
as  involving  a  relocation  of  the  dam  in 
its  southwestern  portion  with  con.se- 
quent  changes  in  the  west  spillway  and 
the  relocation  of  the  future  navigation 
locks  from  the  east  channel  to  the  south - 
wt  -t  channel,  with  the  relocation  of  one 
li^^hway.  The  change  is  believed  to  pro¬ 


vide  a  more  favorable  location  for  the 
locks  and  thus  to  serve  better  the  in¬ 
terests  of  future  navigation.  The  com¬ 
pany  assumes  liability  for  the  estimated 
increase  in  the  co.st  of  dredging  shoals 
in  the  upper  reaches  of  the  pool  when¬ 
ever  the  government  adopts  a  naviga¬ 
tion  project  involving  such  work. 

The  Chief  of  Engineers  did  not  ap¬ 
prove  of  the  reciuirement  with  regard 
to  dredging.  There  is  a  tendency  in 
other  (piarters  to  (juestion  the  policy  of 
adding  new  conditions  when  an  amend¬ 
ment  to  a  license  is  re(|uested.  In  this 
case  the  principle  probably  is  all  that  i*; 
involved,  as  the  dredging  is  remote  and 
would  be  comparatively  inexpensive, 
whereas  the  reduction  of  the  pool  level 
makes  possible  a  saving  of  more  than 
$300,000.  I'lnis  far  ex])enditures  on  the 
Rock  Island  project  have  been  approx¬ 
imately  $10,0(K).()00. 

T 

Georsia  Commission 
Sets  up  Three  Districts 

.\.vio.\(i  IMF  hii.i.s  which  failed  at  the 
recent  session  of  the  Georgia  Legisla¬ 
ture  were  one  to  abolish  the  Public  Serv¬ 
ice  Commission  and  another  to  reduce 
its  membership  from  five  to  three. 

Re-electing  James  T.  Perry  as  chair¬ 
man  and  electing  Perry  T.  Knight  as 
vice-chairman,  the  commission  recently 
divided  the  state  into  three  districts  and 
selected  Commissioner  Calvin  Parker  to 


hear  complaints  in  the  Waycross  sec¬ 
tion,  Commissioner  VV.  R.  McDonald 
to  hear  complaints  in  the  Augusta  sec¬ 
tion  and  Commissioner  .A.  J.  Woodruff 
to  hear  complaints  in  the  Atlanta  sec¬ 
tion.  thus  .saving  considerable  expense 
for  traveling  by  reducing  materially  the 
frequency  of  meetings  of  the  state  body. 

T 

Reports  Asdinst  Scheme 
for  San  Dieso  City  Plant 

Lester  Ready,  .San  Francisco  con¬ 
sulting  engineer  employed  by  the  Com¬ 
mon  Council  of  San  Diego.  Calif.,  to 
tletermine  the  advisability  of  installing 
Diesel  eciuipment  to  serve  a  downtown 
lighting  district.  strongly  advised 
against  .such  a  move  in  a  report  sub¬ 
mitted  to  the  Council  recently.  Mr. 
Ready  gave  as  his  opinion  that  the  in¬ 
stallation  of  this  e(|uipment,  as  proposed 
by  the  Fairbanks-Mor.se  Company, 
would  increase  the  charge  for  street¬ 
lighting  service  during  the  first  five 
years’  operation  about  $3(),(X)0  annually 
and  ‘‘that  the  average  cost  over  a  hmg 
[)eriod  of  time  of  street-lighting  service 
by  a  city-owned  Diesel-engine  plant 
would  not  be  less  than  that  which  the 
city  should  experience  through  the  pur¬ 
chase  of  this  same  service  from  the  San 
Diego  Consolidated  Gas  &  Electric 
Company.” 

The  engineer  gave  it  as  his  opinion 
that  the  power  company  "should  re- 

T  T 


SUBS!  ATION  BACKS  FROM  THE  PATH  OF  PROGRESS 


On  Saturday,  August  29,  a  substation  of  the  Chicago  Surface  Lines 
7eas  an  obstacle  to  the  widening  of  ll’estern  Avenue.  In  eight  hours 
the  2,500  tons  of  building  and  equipment  was  jacked  back  17  ft.  and 
the  substation  zeas  again  operating.  Both  lead-covered  a.c.  pozver 
supply  cables  and  trolley  feeder  cables  reere  paid  out  from  the  frame 
as  the  building  moved. 
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duce  the  charges  for  street-lighting 
service  in  the  city  at  this  time  by 
approximately  $4,000  below  the  charges 
resulting  from  its  proposed  rate,  pro¬ 
vided  the  specifications  tor  street¬ 
lighting  maintenance  and  operation  are 
modified  to  comply  generally  with  its 
proposal.” 

He  also  asserted  that  the  most 
economical  way  to  bring  about  a  reduc¬ 
tion  in  rates  is  to  apply  to  the  Rail¬ 
road  Commission  and  have  them  fixed 
and  that  general  lighting  as  “supplied 
by  the  San  Diego  Consolidated  Gas  & 
Electric  Company  through  use  of  its 
general  overhead  system  ...  is  so  scat¬ 
tered  that  it  would  be  entirely  unecon¬ 
omical  for  the  city  to  serve  other  than 
the  central  area”  if  it  should  operate  a 
power  plant. 

T 

No  Prosress  Made  Toward 
Oregon  Utility  Districts 

Technicai.itie.s  involved  in  the  prep¬ 
aration  and  filing  of  petitions  for  au¬ 
thority  to  form  public  utility  districts 
under  a  recently  enacted  Oregon  law 
are  rendering  it  well-nigh  impossible 
to  comply  with  the  strict  letter  of  the 
statute,  judging  by  the  experiences  of 
four  different  districts  the  citizens  of 
which  have  so  far  failed  to  submit  peti¬ 
tions  which  will  be  accepted  for  official 
filing  by  the  Hydro-Electric  Commission 
of  the  state.  The  last  petition  to  be 
denied  a  filing  by  the  commission  was 
presented  by  the  voters  of  Triangle  Lake 
(Ei.ectrical  World,  August  29,  page 
.Ls8),  the  department’s  counsel  who  ex¬ 
amined  the  articles  holding  that  they 
neglected  to  name  and  describe  the 
voting  precinct,  if  any,  located  within 
the  boundaries  of  the  proposed  utility 
district.  Defects  in  other  petitions  filed 
ranged  from  the  improper  description 
of  the  boundary  lines  of  the  proposed 
•listricts  to  the  neglect  to  incorporate 
sufficient  information  concerning  the 
specific  purpose  of  the  projects  con¬ 
templated  in  the  petitions. 

For  the  first  time  since  its  creation 
by  the  1931  Legislature  the  commission 
will  on  October  5-6  hold  formal  hear¬ 
ings  of  water-power  applications  involv¬ 
ing  major  hydro-electric  developments. 
Among  these  applications  are  tho.se  of 
the  Oregon  Light,  Power  &  Irrigation 
Company,  covering  a  permit  to  appro¬ 
priate  750  sec.-ft.  of  water  from  the 
Clackamas  River;  of  O’Neill  Brothers 
&  Callaghan,  involving  appropriation 
of  650  sec.-ft.  from  the  North  Fork  of 
the  Santiam  River  for  the  development 
of  7.755  hp.,  and  of  Wallace  Hunting- 
ton.  regarding  his  proposal  to  appropri¬ 
ate  750  sec.-ft.  of  water  from  the  Mc¬ 
Kenzie  River  and  Clear  Lake  for  power 
development. 

The  Oregon  Public  Service  Commis¬ 
sioner  announces  that  dates  will  soon 


UNVC ISDOM  OF  THE  SERPENT 


From  more  than  one  part  of  the 
country  stories  coming  in  show  that 
snakes  hare  joined  birds,  cats  and 
squirrels  in  self-electrocution.  These 
tzvo  crawled  up  the  steel  superstruc¬ 
ture  of  the  Leeds  (Ala.)  station  and 
put  a  110-kr.  line  out  of  duty. 
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be  set  for  public  hearings  in  connection 
with  rates  charged  by  the  California- 
Oregon  Power  Company  and  the  Idaho 
Power  Company,  which  serves  territory 
in  the  far  eastern  section  of  the  state. 

▼ 

Senator  Norris’  Stand  on 
Irrigation  Plus  Power 

Senator  George  W.  Norris  of  Ne¬ 
braska  has  receded  from  his  position 
that  power  development  be  given  equal 
consideration  with  irrigation  in  the 
working  out  of  the  plan  of  storing 
Platte  River  waters  in  connection  with 
the  federal  program  of  river  flood  con¬ 
trol.  The  Senator  says,  in  answer  to 
Nebraska  critics,  that  irrigation  should 
be  the  first  consideration,  but  that  the 
engineers’  report  indicated  that  there 
would  be  a  large  amount  of  primary 
power  produced,  and  that  in  any  event 
it  would  be  folly,  after  the  government 
has  gone  to  the  expense  of  building 
dams  and  storage  reservoirs,  not  to  put 
in  a  wheel  in  order  that  power  be 
produced  as  the  reservoirs  are  drained. 
He  admits  that  in  some  cases  only 
secondary  pow'er  would  be  produced, 
but  says  that  this  does  not  justify  build¬ 
ing  for  storage  only. 

The  Senator  adds  that  he  favors  a 
linking  up  for  power-producing  pur¬ 
poses  of  all  flood-control  reservoirs  to 
be  built  by  the  federal  government. 


By  combining  the  different  reservoirs 
with  transmission  lines,  and  perhaps  in 
some  instances  adding  auxiliary  steam 
plants,  there  would,  he  says,  be  a  great 
amount  of  primary  power  produced. 

T 

Scattered  Happenings 

in  the  Electrical  Sphere 

UNITED  STATES 

Middle  West  Towns  Vote  on  City  Plants 
Le  Mars,  Iowa,  defeated  a  proposal 
for  issuing  bonds  to  build  a  municipal 
power  plant  on  September  3  by  922  to 
912.  On  the  same  day  Remsen,  Iowa, 
voted  by  456  to  130  for  a  similar  pro¬ 
posal.  Fairfield,  Iowa,  will  soon  hold 
an  election  to  decide  the  same  question. 
Lake  Mills,  Iowa,  has  awarded  a  con¬ 
tract  to  Fairbanks-Morse  for  a  Diesel 
engine  plant.  In  Missouri,  Sullivan  on 
.September  1  voted  by  523  to  86  for  a 
city  plant,  which  will  compete  with  the 
Missouri  Electric  Power  Company. 

Banning,  Calif.,  Keeps  Its  Wires 

By  a  vote  of  369  to  185,  the  citizens 
of  Banning,  Calif.,  at  a  recent  special 
election  voted  to  reject  the  proposal  of 
the  Southern  Sierras  Power  Company 
to  purchase  the  municipally  owned  dis¬ 
tribution  system,  for  which  the  power 
company  had  offered  $140,000,  promis¬ 
ing  a  reduction  of  25  per  cent  in  rates. 

Grand  Island  Would  Oust  Utility 

Court  action  has  begun  at  Grand 
Island,  Neb.,  to  oust  the  Central  Power 
Company  from  that  city,  headtjuarters 
for  all  of  its  operations.  The  court  is 
asked  to  forbid  it  to  continue  to  supply 
electrical  energy  within  the  municipal 
borders  or  to  make  natural-gas  connec¬ 
tions  into  the  city.  A  charge  of  viola¬ 
tion  of  the  company’s  franchise  is 
based  on  its  having  carried  high-tension 
wires  through  the  city.  Theibompany 
contends  that  it  has  a  perpetual  fran¬ 
chise.  while  the  city  says  such  franchises 
are  forbidden  by  the  constitution.  The 
Central  Power  Company  is  a  subsidiary 
of  the  Middle  West  Utilities. 

To  Sell  Little  Rock  Municipal  Plant 
The  Little  Rock  (Ark.)  City  Council 
has  voted  to  sell  the  municipal  light  and 
power  plant  to  Burke  Smith  of  that  city 
for  $10,500.  The  plant  broke  down  in 
January  of  this  year,  and  since  then  the 
city  has  been  purchasing  electricity  from 
the  Arkansas  Power  &  Light  Company 
for  1.25  cents  per  kilowatt-hour  under 
a  five-year  contract.  That  company  is 
not  concerned  in  the  purchase. 

Opposes  Enlarging  Cleveland  City  Plant 
The  Cleveland  Chamber  of  Commerce 
has  disapproved  placing  on  the  Novem¬ 
ber  ballot  the  question  of  issuing  $2,500.- 
000  in  municipal  lighting-plant  expan¬ 
sion  bonds.  It  gives  these  reasons: 
The  present  plant  is  not  overloaded  and 
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there  is  tio  pru^peet  that  it  will  be  in 
the  immediate  future;  the  reserve  for 
deferred  upkeep  is  sufficient  to  maintain 
the  plant  and  provide  financing  for  a 
moderate  rate  of  expansion,  and  com¬ 
parison  of  rates  wdth  other  cities  does 
not  indicate  that  the  plant  has  any  effect 
as  a  rate-regulating  factor. 

Los  Angeles  City  Inquiry  Opens 

Investigation  of  the  Los  Angeles 
Water  and  Power  Department,  ordered 
by  City  Council,  opened  September  1. 
Councilman  James  M.  Hyde,  the  chair¬ 
man,  announced  that  the  committee  was 
merely  conducting  an  investigation  into 
the  affairs,  administration  and  operation 
of  the  department  and  that  no  charges 
had  been  filed.  After  hearing  testi¬ 
mony  from  Dr.  John  R.  Haynes,  mem¬ 
ber  of  the  Board  of  Water  and  Power 
Commissioners,  the  hearing  was  ad¬ 
journed  until  September  15. 

Idaho  Falls  Wins  Temporary  Injunction 
.\n  injunction  suit  to  restrain  the 
Commissioner  of  Law  Enforcement  of 
the  State  of  Idaho  from  collecting  the 
half-mill  kilowatt-hour  tax  on  power 
generated  by  the  municipal  plant  of 
Idaho  Falls  has  been  filed  by  the  city 
attorney  of  that  community  and  a  tem¬ 
porary  injunction  has  been  granted  b\ 
the  District  Court.  The  Attorney-Gen¬ 
eral  of  the  state  had  previously  rendered 
an  opinion  that  the  municipality  would 
have  to  pay  this  tax  like  any  other  gen¬ 
rating  agency.  (Electrical  World, 
.August  22,  page  314.  j 
Seattle  Buys  City  Light  Basements 
Terms  of  an  agreement  by  which  the 
city  of  Seattle  will  purchase  for  $189.- 
300  the  completed  portion  of  the  new 
City  Light  Building,  started  as  a  pri¬ 
vate  enterprise,  have  been  agreed  upon. 
The  City  Light  Building  Company  will 
place  in  escrow  a  sufficient  part  of  this 
''Uin  to  reimburse  purchasers  of  pre¬ 
ferred  stock  in  the  building  project.  The 
city  gets  a  sub-basement  and  basement, 
which  will  furnish  cpiarters  for  substa¬ 
tion  equipment  to  serve  the  downtown 
district.  It  may  erect  two  additional 
floors. 

Kentucky-Tennessee  Utility's  New  Unit 
.An  increase  of  55  per  cent  in  ca¬ 
pacity  has  just  accrued  to  the  Kentucky- 
Tenne.s.see  Light  &  Power  Company 
through  the  addition  at  Bowling  Green, 
Ky.,  of  a  7,0f)0-kw.  steam  generating 
station  begun  in  February. 

Another  Mississippi  River  Crossing 
The  tower  on  the  Tennessee  side  for 
the  .Memphis  Power  &  Light  Company’s 
high-tension  line  across  the  Mississippi 
River  has  been  completed,  and  the 
•Arkansas  tower  is  nearing  completion. 
Stringing  of  the  river  crossing  cables  is 
beginning.  This  line  is  of  standard 
steel-tower  construction  from  South 
.Memphis  to  Weaver  Road  and  from 
M  eaver  Road  to  the  river  uses  the  wood 
creosoted  H-frame  type  of  structure. 


Street  Lighting  in  New  York  State 

A  revised  model  plan  of  street  light¬ 
ing  for  cities  in  New  York  State  is  to 
be  considered  by  a  committee  of  the 
.State  Conference  by  Mayors  in  consulta¬ 
tion  with  representatives  of  the  Empire 
State  Gas  and  Electric  .Association  and 
with  expert  advice  from  electric  man¬ 
ufacturing  companies. 

New'  Commission  Rule  in  Wisconsin 

Taking  advantage  of  a  law  pa»ed 
this  year  to  increase  its  powers, 
the  Public  Service  Commission  of 
Wisconsin  has  issued  an  order  pro¬ 
viding  that  electric  utilities  must  not 
extend  .service  or  power  lines  or  under¬ 
take  major  types  of  utility  construction 
without  first  receiving  authorization 
from  the  commission.  Conditions  have 
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Coming  Meetings 

International  .\>Ho<-iation  of  Electri- 
ral  InNuertom — F^astern  and  West¬ 
ern  Sections  (joint  meeting),  Pitts¬ 
burgh.  Sept.  14-17.  R.  \V.  K.  Moore. 
Westinghouse  Electric  &  Manufac¬ 
turing  Co.,  East  Pittsburgh,  Pa. 
.Southern  Section.  Dallas,  Sept.  21- 
23.  R.  L.  Gatewood,  P.  O.  box 
1743,  Atlanta.  Southwestern  Sec¬ 
tion,  Sacramento.  Calif.,  Sept.  28-30. 
C.  \V.  Mitchell,  914  Merchants’  Ex¬ 
change  Bldg..  San  Francisco.  North¬ 
western  Section,  Salem,  Ore.,  Oct. 
.7-7.  F.  D.  Weber,  414  Lumbermen’s 
Bldg.,  Portland,  Ore. 

Xational  Electrical  Manufacturers’  As¬ 
sociation — New  York,  Sept.  16-18.  A. 
W.  Berresford,  420  Lexington  Ave.. 
.New  York. 

.American  Welding  .Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 
.M.  Kelly,  33  W.  39th  St.,  New  York. 

.New  England  OiTision,  N.E.E.A. — 
Poland  Springs  House,  South  Po¬ 
land.  Me.,  Sept.  28-30.  Miss  O,  A. 
Bursiel,  20  Providence  St.,  Boston. 

.American  .Association  of  Engineers — 
Huntington,  W.  Va.,  Sept.  28-30.  M. 
E.  Mclver,  Willoughby  Tower,  Chi¬ 
cago. 

American  Electric  Raiiway  .Association 
— Atlantic  City,  Sei)t.  28-Oct.  2. 

Guy  C.  Hecker,  292  Madison  .Ave., 
New  York. 

Lreat  Lukes  nivision,  X.E.L..\.— 
French  Lick  Springs  Hotel,  French 
Lick.  Ind.,  Oct.  1-3.  T.  C.  Polk, 
20  N.  AVacker  Drive,  Chicago. 

Association  of  Electragists  Inter¬ 
national — Hot  Springs,  .Ark.,  Oct. 
•'>-8.  L.  W.  Davis,  420  Lexington 
.\ve..  New  York. 

National  Safety  Congress — Chicago. 
Oct.  12-16.  W.  H.  Cameron,  20  N. 
Wacker  Drive,  Chicago. 

liiuminating  Engineering  Society — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  E.  H.  Hobbie.  29  W.  39th 
St.,.  New  York. 

National  Association  of  Railroad  and 
I'tllltles  Commissioners  —  Jefferson 
Hotel,  Richmond,  Va.,  Oct.  20-23. 
.1.  B.  Walker,  270  Madison  Ave., 
New  A’ork. 

Wisconsin  Utilities  Association — Com¬ 
mercial  Section.  Oct.  22-23.  Hotel 
I.oraine,  Madison.  J.  N.  Cadby,  135 
W.  Wells  St.,  Milwaukee. 

.American  Institute  of  Electrical  Engi¬ 
neers- — District  meeting,  Kansas  City, 
.Mo.,  Oct.  22-24.  F.  L.  Hutchinson, 
33  W.  39th  St.,  New  A’ork. 

National  Electrical  AATiolesalers’  Asso¬ 
ciation — Starrett’s  Netherlaiid  Plaza. 
Cincinnati,  Nov.  9-13.  E.  Donald 
Tolies,  165  Broadway,  New  York. 

North  Central  Electric  .Association — 
.Accounting  Section,  St.  Paul  Hotel, 
St.  I’aul,  Nov.  13  and  14.  J.  W. 
Lapham,  803  Plymouth  Bldg.,  Minne¬ 
apolis. 


j'rown  up  whereby  many  utilities  dupli¬ 
cate  equipment  and  lines  at  considerable 
expense  to  themselves  as  well  as  to  the 
public,  the  commission  said. 

Lower  Rates  in  Central  Missouri 

The  Missouri  Public  Service  Com¬ 
pany  has  filed  with  the  state  commission 
a  new  schedule  of  rates  for  44  towns 
and  villages  in  central  Missouri,  effec¬ 
tive  on  November  1.  The  tariff  will 
then  be  12  cents  a  kilowatt-hour  for  the 
first  5  kw.-hr.  in  any  month,  a  reduc¬ 
tion  of  1  cent.  The  towns  are  in  Bate>. 
Benton,  Cass.  Henry,  Johnson.  Pettis 
and  Vernon  Counties. 

Fel  River  to  Produce  Power 

Incorporation  of  the  American  Utili¬ 
ties  Development  Company  to  build  .a 
hydro-electric  plant  on  the  Eel  River 
about  50  miles  southwest  of  Indian¬ 
apolis  is  announced.  There  is  to  be  a 
150-ft.  head,  and  a  lake  22  miles  by 
miles  will  be  formed,  accordin}?  to  the 
promoters. 

Louisville  Gas  &  Electric  Program 

A  new  substation,  to  cost  $250,000 
and  form  part  of  a  half-million-dollar 
extension  plan,  is  about  to  be  erected  b\ 
the  Louisville  Gas  &  Electric  Company 
on  South  Eleventh  Street  to  increase  it^ 
industrial  service.  Another  substation 
will  follow  in  Crescent  Hill. 

CANADA 

Nova  Scotia  May  Develop  More  Hydro 
Provided  that  a  market  for  the  out¬ 
put  is  assured,  the  Nova  Scotia  govern¬ 
ment  is  prepared  to  go  ahead  with  the 
development  of  the  Lake  Ainslie  hydro¬ 
electric  project  at  an  approximate  cost 
of  $1,750,000.  The  market  would  lie  in 
Cape  Breton,  and  it  is  reported  that  the 
government  is  prepared  to  supply  energs 
from  Lake  .Ainslie  at  the  figure  quoted 
by  the  Dominion  Steel  &  Coal  Corpora¬ 
tion  for  energy  transmitted  from  its 
Seaboard  plant. 

New  Rates  for  Victoria,  B.  C. 

The  British  Columbia  Electric  Rail¬ 
way  Company  announces  that  on  Octo¬ 
ber  1  a  new  basis  of  charges  will  go 
into  effect  in  its  Greater  Victoria  area. 
The  floor-area  rate  will  be  adopted,  and 
after  3  kw.-hr.  per  100  sq.ft,  has  been 
consumed  at  6  cents  all  additional 
energy  will  be  billed  at  3  cents.  Sepa¬ 
rate  meters  for  electric  ranges  will  be 
eliminated.  The  monthly  miniimnn 
charge  for  lighting  is  75  cents,  or  $2.25 
with  electric  range.  The  minimum  floor 
area  is  1.000  sq.ft. 

French  Electrical  Engineers  in  Canada 
.\  party  of  twelve  E'rench  electrical 
engineers  headed  by  Charles  Malegarie, 
president  of  the  Compagnie  Parisienne 
(le  Distribution  d’Electricite,  arrived  at 
.Montreal  last  week  to  make  a  tour  of 
Canada  to  study  electrical  plants  and 
problems  from  an  economical  and  tech¬ 
nical  point  of  view. 
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220-l<v.  coupling  condensers 
for  carrier  telephone 


Courtesy  Ohio  Brass  Company 

This  couplins  arrangement  is  used 
for  interstation  communication  on 
the  Pacific  Gas  &  Electric  system. 

A  tap-off  may  be  used  on  these 
condenser  stacks  for  relay  opera¬ 
tion,  voltage  indication  or  for 
synchronizing 


EDITORIALS 

L.WAV.MORKOW 

Editor 


Federal  resulation  not  the  way  out 

These  are  days  of  dissatisfaction.  While 
all  manner  of  criticism  is  directed  against 
utilities,  utility  men  and  utility  policies,  regulatory 
state  commissions,  too,  have  come  in  for  their 
share  of  calumny.  Regulation  has  broken  down, 
say  some  critical  commentators  upon  the  times. 
Commissions,  of  their  very  nature,  cannot  under¬ 
take  the  tremendous  task  for  which  they  were 
established,  say  others.  State  regulation  is  best, 
say  utility  men.  h'ederal  regulation  is  hinted  at 
from  time  to  time. 

For  the  purposes  of  the  argument,  let  us  as¬ 
sume  that  local  regulation  has  fallen  down  or 
even  fallen  down  badly — but  would  federal  regu¬ 
lation  be  any  better?  Any  breakdown  in  the  local 
regulation  has  been  due  as  much  to  deficiencies  in 
the  ability,  or  possibly  in  a  few  instances  in  the 
character,  of  the  commissioners  involved  as  to 
faulty  policies  pursued  by  utility  companies.  The 
regulatory  task  not  infrequently  proves  to  be  too 
big  for  one  man  or  a  small  group  of  men  to 
handle.  Would  it  be  any  better  under  federal 
regulation?  It  is  almost  inconceivable  that  any 
one  man  or  small  group  of  men  could  so  grasp 
the  problems  confronting  the  electric  utility  com¬ 
panies  as  to  offer  that  degree  of  omniscience  neces¬ 
sary  to  make  a  success  of  the  complete  supervision 
of  all  the  affairs  of  all  the  utilities  of  this  nation. 
It  is  no  exaggeration  to  state  that  the  supervision 
of  the  activities  of  single  utility  ownership  units 
has  grown  to  be  a  tremendous  task  for  manage¬ 
ment  and  almost  too  great  a  burden  for  one  man 
as  it  is. 

Rather  than  regional  federal  regulation,  it 
would  seem  desirable  that  the  people  and  the 
electric  utilities  of  these  United  States  place  their 
faith  and  confidence  in  the  increasing  ability, 
integrity  and  intelligence  of  the  personnel  of  state 


commissions;  that  they  aid  in  the  tightening  of 
regulatory  machinery  and  authority  where  neces¬ 
sary,  and  that  they  see  to  it  both  that  sufficient 
rewards  shall  be  paid  to  commissioners  to  secure 
men  of  high  caliber  and  ability  and  that  they  shall 
be  furnished  with  sufficiently  large  staffs  to  follow 
up  properly  on  the  routine  detail  work.  Assuredly 
this  would  be  the  better  way.  Regulation,  like 
management,  should  be  close  and  intimate  in  its 
contacts  with  the  problems  of  public  service. 

How  many  inoperative  devices 
are  reducing  revenue? 

During  a  single  survey  of  the  condition  of 
its  customers’  domestic  appliances  one  com¬ 
pany  found  that  240,000  had  to  be  adjusted  or 
repaired  to  be  put  in  serviceable  condition,  accord¬ 
ing  to  H.  T.  East,  chairman  of  the  N.E.L.A.  cus¬ 
tomers’  relations  committee.  On  another  system 
it  was  found  that  80  per  cent  of  the  14,000  appli¬ 
ance  repairs  made  involved  the  cord. 

While  these  figures  may  not  be  typical,  they  at 
least  suggest  the  advisability  of  more  companies 
adopting  periodic  surveys  of  this  type  and  warn¬ 
ing  customers  against  the  purchase  of  apparatus 
with  flimsy  connecting  cords  or  against  abuse  of 
the  contrivance.  With  a  large  percentage  of 
equipment  inoperative,  the  utilities  do  not  receive 
the  energy  revenue  they  should  from  existing 
appliances  and  the  customers  are  deprived  of  the 
convenience  these  might  afford  and  of  the  maxi¬ 
mum  use  of  their  investments. 

Inoperative  devices  are  often  laid  aside  with¬ 
out  repair  because  customers  are  not  easily  able 
to  find  some  one  to  repair  the  device  promptly  and 
at  moderate  cost,  or  because  of  the  inconvenience 
of  carrying  the  device  to  and  from  the  repair 
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shop.  Hence  a  traveling  repair  man  who  can 
make  minor  repairs  on  the  spot  or  receive  and 
return  appliances  requiring  major  repairs  is  a 
welcome  visitor  to  the  customer  and  a  revenue 
producer  for  his  company,  especially  if  this  work 
is  combined  with  some  other  duty. 

If  a  traveling  repairman  is  not  employed,  it 
will  pay  a  utility  to  keep  customers  always  aware 
that  the  company  is  ready  to  give  advice  or  assist¬ 
ance  in  the  maintenance  of  their  electrical  appa¬ 
ratus  and  also  to  check  up  periodically  to  see  that 
inoperative  devices  are  not  accumulating  on 
shelves.  To  discover  and  repair  unused  appli¬ 
ances  now  might  offset  the  reduced  increment  of 
new  loads. 


Rate  forms  can  be  simplified 

N  STUDYING  the  charges  for  electric 
service  in  various  localities,  or  even  the 
charges  for  different  kinds  of  service  in  a  given 
locality,  one  cannot  help  noting  the  great  vari¬ 
ation  in  manners  of  expressing  the  rates.  This 
variation  is  to  be  expected,  for  the  rates  have  been 
fixed  at  different  times  by  different  individuals 
and  have  been  changed  from  time  to  time  as 
expedience  dictated.  Changes  have  been  made  in 
individual  rates  rather  than  in  rate  structures,  and 
the  result  has  been  a  nation-wide  and  frequently 
a  local  inconsistency  in  the  manners  of  charging 
for  electric  service,  if  not  in  the  charges  them¬ 
selves.  This  condition  inspires  criticism  of  the 
industry  both  from  the  customer  who  moves  from 
one  city  to  another  and  finds  a  new  rate  form  and 
from  those  whose  political  animations  urge  them 
to  seize  upon  any  excuse  for  corrosive  remarks. 
There  is  really  no  good  reason  for  such  a  condi¬ 
tion  to  endure,  whatever  may  be  the  excuse  for  its 
existence.  The  excuses  belong  in  the  past. 

A  rate  structure  to  be  generally  satisfactory 
must  result  in  charges  which  are  reasonably  equi¬ 
table  as  between  classes  of  customers  and  between 
customers  and  yet  be  profitable  to  the  company 
supplying  the  service.  The  application  of  any 
rate  should  be  simple  and  require  the  use  of  no 
accessories  or  laborious  calculations,  the  necessity 
for  which  cannot  be  readily  explained  to  the  cus¬ 
tomer.  Such  a  structure  can  seldom  be  obtained 
by  patching  up  an  existing  one.  It  must  be  built 
on  a  new  framework,  designed  from  a  study  of 


the  electric  power  system  as  It  exists  at  present 
rather  than  from  a  study  of  its  development  In 
years  past.  There  are  now  available  sufficient 
data  on  the  available  forms  of  rates  for  electric 
service  to  build  a  uniform  and  rational  rate  struc¬ 
ture  applicable  over  the  whole  country.  This  is 
not  a  task  to  be  left  for  posterity.  It  should  be 
done  in  our  day. 

Promising  action  on 
the  wiring  problem 

All  four  branches  of  the  electrical  industry 
have  been  talking  for  a  long  while  about 
wiring.  Wiring  means  to  electric  service  what 
good  roads  mean  to  the  motor  car.  The  lack  of 
adequate  wiring  has  long  been  a  costly  barrier 
to  the  use  of  better  lighting  and  more  appliances 
in  millions  of  homes.  It  has  been  an  impediment 
to  progress  in  the  electrification  of  factories, 
stores  and  offices.  The  question  has  been  what 
to  do  about  it,  and  the  answer  to  that  question 
has  been  embarrassed  by  two  conditions.  Lack 
of  understanding  betw’een  the  contractors  and  the 
power  companies  has  kept  each  side  from  appre¬ 
ciating  the  other’s  sincere  Interest  in  wiring  prog¬ 
ress  and  has  interfered  with  the  development  of 
a  co-operative  purpose  and  program.  Moreover, 
too  many  men  have  felt  that  because  in  the  large 
it  is  a  national  problem  nothing  much  could  be 
done  in  their  own  home  towns — where,  after  all. 
the  whole  job  ultimately  must  be  done. 

The  Association  of  Llectragists  Is  now  at  work 
on  the  development  of  a  comprehensive  set  of 
standard  specifications  intended  to  guide  and 
stimulate  a  better  practice  in  wiring  and  encour¬ 
age  more  adequate  installations.  This  naturally 
and  properly  springs  from  the  contractor  as  the 
practical  man  w'ho  has  provided  the  wiring  now 
in  existence.  Action  is  now  under  way  to  form  a 
joint  committee  representing  the  National  Llectric 
Light  Association,  the  National  Electrical  Manu¬ 
facturers’  Association,  the  National  Electrical 
Wholesalers’  Association,  the  Association  of 
Electragists,  the  Illuminating  Engineering  Society, 
the  Artistic  Lighting  Equipment  Association  and 
the  Society  for  Electrical  Development  to  develop 
and  perfect  an  industry  wiring  standard.  The 
matter  is  still  in  the  proposal  stage.  But  the 
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purpose  is  appealing,  for  it  aims  to  define  clearly 
what  constitutes  good  wiring  and  adequate 
wiring.  It  should  make  it  possible  at  last  to  ex¬ 
plain  how  a  building  should  be  wired  and  why,  in 
terms  that  will  mean  something  to  the  public. 
This  is  the  most  promising  move  that  has  been 
made  in  the  long  and  controversial  history  of  the 
wiring  problem. 

It  is  fortunate  that  the  Electragists’  new  speci¬ 
fications  are  so  far  along.  It  will  give  something 
concrete  for  the  joint  committee  to  organize 
around  and  save  much  time  and  many  words.  Out 
of  a  co-operative  study  of  these  specifications 
should  emerge  a  well-balanced  standard  for  wir¬ 
ing  that  will  bring  sound  progress. 


Two  manholes  cheaper  than  one? 

P.ARADOXICAL  as  it  may  seem,  it  has  never¬ 
theless  been  demonstrated  in  one  territory 
that  two  manholes  are  cheaper  than  one  manhole 
at  a  busy  intersection.  By  virtue  of  similar 
reasoning  several  individual  distribution  junction 
boxes  placed  in  front  of  each  customer  entrance 
may  be  proved  more  economical  than  a  single  box 
taking  care  of  five  or  six  services.  Water  and 
gas  utilities  have  never  set  out  to  conserve  tees 
by  clustering  services  about  a  group  branch-off. 
Why  should  electric  service  extend  the  substation 
concept  to  the  very  extremity  of  its  indefinitely 
ramified  system? 

Reverting  to  the  manhole  at  busy  traffic  points, 
many  factors  conspire  to  give  two  separate  man¬ 
holes,  close  to  the  curb  and  a  bit  removed  from 
the  corner  along  the  intersecting  streets,  a  chance 
to  compete  in  economy  with  a  single  manhole  in 
the  path  of  heavy  traffic  flow.  Such  a  manhole 
must  be  square  or  octagonal  and  of  large  width 
relative  to  two  that  are  half  as  wide  and  not  much 
longer.  The  decking  in  the  latter  case  may  not 
need  to  be  so  heavy.  The  excavation  and  chimney 
may  cost  less  because  avoidance  of  subsurface 
facilities  of  other  utilities  may  permit  a  shallower 
hole  and  also  permit  more  economical  co-ordina¬ 
tion  of  roof,  decking  and  pavement.  The  greater 
cost  of  impeded  operations  and  the  cost  of  provid¬ 
ing  safety  protection  all  throw  the  balance  in 
favor  of  two  manholes  straddling  the  corner. 
While  no  pecuniary  value  can  be  attached  to 


the  goodwill  that  accrues  from  removing  sub¬ 
surface  operations  from  the  path  of  impatient 
traffic,  this  item  can  hardly  be  ignored  in  evalu¬ 
ating  the  relative  virtues  of  alternative  locations 
in  congested  areas.  Fortunately,  it  is  not  neces¬ 
sary  to  place  it  in  the  scales  in  order  to  demon¬ 
strate  that  two  manholes  can  be  cheaper  than  one. 

Reducing  time  element 

solves  many  difficulties 

Frank  hawks,  our  most  famous  present- 
day  exponent  of  speed,  in  his  recently  issued 
autobiography,  says  that  speed  is  the  basic  asset 
which  will  inevitably  launch  a  thousand  airships 
across  the  face  of  the  earth.  In  other  words,  he 
looks  for  speed  to  be  the  salvation  of  the  avia¬ 
tion  industry. 

The  speed  idea  has  been  applied  with  equal 
success  in  the  solving  of  many  difficulties  that  have 
been  besetting  the  electrical  power  industry.  It 
ought  to  be  used  still  more.  Many  years  ago 
flashover  difficulties  in  the  operation  of  rotaries 
were  eliminated  by  the  high-speed  direct-current 
breaker.  Only  recently  stability  difficulties  en¬ 
countered,  for  example,  in  the  operation  of  many 
transmission  systems  have  been  all  but  completely 
eliminated  by  the  high-speed  oil  circuit  breaker. 
The  oil  circuit  breaker  itself,  which  two  or  three 
years  ago  was  considered  by  many  competent  engi¬ 
neers  as  having  only  a  limited  life  and  as  being 
definitely  slated  for  the  discard,  has  been  entirely 
rejuvenated  by  the  many  developments  that  have 
been  made  to  speed  up  its  starting  time  and 
decrease  its  arcing  time. 

Recent  experiments  in  heat  transmission  be¬ 
tween  gases  and  water  tubes  at  speeds  heretofore 
never  even  considered,  and  approaching  the 
velocity  of  sound,  promise  to  alter  radically  all 
present  conceptions  of  space  and  cost  economies 
in  steam  generating  plants.  The  development  of 
the  thyratron  is  another  manifestation  of  the 
same  phenomenon,  for  fundamentally  the 
thyratron  does  electrically,  and  therefore  quickly, 
what  more  clumsy  and  cumbersome  mechanical 
devices  have  heretofore  done  mechanically.  It 
will  perform  many  functions  eventually  that  no 
mechanical  devices  could  perform  because  of  their 
inertia. 
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Kilowatts 


Ford  Substitutes  A.C.  Motors 

for  27,000  D.C.  Units 


Seconds  Seconds 

Tests  show  over  motoring 

The  drive  »>ii  the  left-hand  chart  is  t  press  in  the  frame 
assembly  department,  formerly  a  3i-hp.,  850-r.p.m.  d.e. 
motor.  It  indicates  that  the  drive  is  overmotored  and  tlie 
test  showed,  as  may  be  calculated  from  the  peak-load 
value  in  liorsepower,  that  the  motor  voltage  is  low.  The 
new  drive  is  a  2-hp.,  !t00-r.p.m.  a.c.  motor  which  nicely 
tojis  the  jieak  loads  and  might  even  carry  100  per  cent 
higher  peaks  on  the  indicated  time  spacing ;  2  hp.  wa.'^ 
selected  on  account  of  heavy  starting  conditions. 

The  right-hand  chart  shows  a  100-hp.,  1,100-r.p.m.  <1.<-. 
drive  on  a  llliss  press  forming  rear  axle  hubs  which  was 
replaced  by  a  40-hp.,  1,200-r.p.m.  high-slip  a.<-.  motor. 
.■Mtlmugh  the  peaks  are  double  the  a.c.  motor  rating  the 
high-sliii  chara<-terisli<'  and  heavy  flywheel  rai.ses  the 
pull-out  tonpie  value  high  enough  so  that  the  motor  car¬ 
ries  on  without  stalling  and  the  mean  level  of  the  load 
is  well  within  the  motor's  thermal  capacity. 
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High-slip  motor  smoothes  energy  peaks 

These  recorils  show  a  Bliss  press  in  the  steel  mill, 
powered  by  different  a.c.  motors.  In  one  case  (left)  a. 
standard  2(i-hp.,  StiO-r.p.m.  motor  demands  an  exce.s.sively 
variable  energy  input,  swinging  from  zero  to  7.S  hp.  In 
the  other  (right)  a  high-slip  motor  of  7i  hp.,  785  r.p.m. 
holds  the  input  to  only  about  1  hp.  variations  on  the  mean 
energy  input  of  3.3  hp.  Apparently  both  of  these  drives 
indicate  overmotoring,  but  this  is  not  true  in  the  second 
ca.se  since  all  of  the  unused  capacity  may  be  «alled  upon 
by  a  change  in  the  work  of  the  press.  These  two  records 
are  a  striking  exhibition  of  the  value  of  studying  motor 
performances  with  instruments  as  they  disclose  oppor¬ 
tunities  for  important  reductions  in  connected  motor 
loads. 


Methods  of  changing  to  alternating 
from  direct  current  drives. 

Benefits  include  conspicuous  reduc¬ 
tion  of  maintenance  costs  and  large 
decrease  of  energy  lost  in  plant  dis¬ 
tribution. 

Studies  of  drive  duties  reveal  oppor¬ 
tunities  for  scaling  down  motor  sizes. 


A  L 1  KKNA  11  X(  j-C  L  KI\1*!\  I  motors  art*  now  rc- 
jilacing  27.00()  direct-current  drives  in  the  River 
X  Rouge  plant  of  the  Ford  Motor  Company  at 
Dearborn,  Mich.  Drives  of  production  machines  ranging 
in  size  from  one-<iuarter  to  1,750  hp..  totaling  85.()0(J 
connected  horsepower,  are  affected.  Heneht.s  from  the 
change  include  conspicuous  reductions  in  costs  of  motor 
and  control  maintenance,  ease  of  exjianding  iiroduction 
facilities  as  they  occur  in  future,  greater  safety  to  work¬ 
men,  reduction  of  energy  losses  in  distrihution  lines  and 
in  conversions  to  direct  current,  reduction  of  substa¬ 
tion  ojieration  labor  and  the  elimination  of  much  con¬ 
nected  capacity  represented  by  overmotoring  certain 
drives.  The  ixiwer  and  construction  dejiartment  of  the 
company  has  been  at  work  on  this  job  for  about  a  year 
and  now  has  it  about  one-half  completed.  .\t  lea>t 
another  year  will  he  needed  to  finish  it.  Some  direct- 
current  drives  will  remain,  for  instance  those  on  rolF 
in  the  steel  mill  and  in  some  few  other  applications  where 

*AII  rcf^ithlicalioit  rii/lits.  in  full  or  in  {'art,  arc  reserved  h\'  and 
snbjccl  lo  consent  of  l  ord  Motor  Company. 


Sccon«ls  Seconds 


Sharp  tools  reduce  energy  demands 

High  overloads  running  up  to  23.9-hp.  peaks  were  im¬ 
posed  on  the  10-hp.  motor  driving  a  radius  milling  ma¬ 
chine  making  rough  cuts  until  the  recording  wattmeter 
revealed  that  the  peaks  could  he  cut  practically  in  half, 
reduced  to  12.7  hp.  by  cdoser  attention  to  the  sharpness 
of  the  cutting  tool. 
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direct  current  is  clearly  in(licate<l  by  modern  ideas  oi 
control  and  ])ertonnance. 

The  job  of  changing  27.000  motors  required  careful 
and  painstaking  prei)aration.  First,  a  general  study  was 
made  of  existing  conditions,  including  sizes  and  duties 
of  motors  in  use,  from  which  was  built  up  a  series  of 
“service  schedules,”  one  for  each  building.  Each  sched¬ 
ule,  like  the  one  reproduced  in  this  article,  lists  substa¬ 
tion  supply  areas,  transformer  capacities,  connected 
horsepower  provided  for,  direct  current  connected  load 
before  the  change,  replacement  alternating  current  con¬ 
nected  load  and  margin  for  future  connection.  Allow¬ 
able  connected  load  was  determined  from  transformer 
capacity  by  the  formula : 

.\llowable  connected  Hp.  =  Transtonner  Kva.  X 

Kh.  (_  0.7)  X  A■Ic.///^  (  =.:  0.85)  /)/•'(=  0.0) 

in  which  the  si)ecilic  values  <^f  ])ower  factor  and  diversity 
factor  were  derived  by  tests  of  motors  in  operation, 
riiese  motor  tests,  whicb  will  be  discussed  later,  indi¬ 
cated  that  a  reduction  of  .^0  per  cent  in  connected  load 
was  possible  through  the  elimination  of  wrongly  applied 
motor  sizes. 

I'he  su])|)ly  areas  were  based  on  using  a  bank  of  three 
l.tKX)-kva.  transformers  in  each  substation,  stepping 
direct  from  13.2  kv.  to  440  volts  with  delta  connections, 
nrimary  and  secondary.  Some  of  the  substations  do 
now,  or  will  later,  contain  two  of  tbe  standard  banks 
and  others  are  of  less  than  the  standard  capacity.  The 
.smaller  hanks  will  probably  be  increased  to  the  standard 
in  the  future.  There  are  at  present  installed  fifteen 
13.200/ 400- volt  substations  totaling  53.250  kw.  Nine 
more  totaling  .^6.000  kw.  will  be  added  to  provide  tbe 
alternating  current  ca])acity  needed  for  tbe  changeover 

Substations  are  safe 

rtilizatioii  of  inetal-i'lad  HWitcliRear  protect.^  life,  prop¬ 
erty  and  .service.  In  the  one  at  tlie  left  appears  a  sroiip 
of  4t0-volt  air  circuit  breakers  with  the  end  of  the  1.1.2- 
kv.  structure,  including'  a  feeder  riser,  in  the  background. 

Tile  right-liand  iiicture  shows  the  front  of  the  13.2-kv. 
structure  and  tlie  end  of  the  4  40-volt  board  and  above 
it  the  protected  4  40-volt  bus  incoming  from  the  trans¬ 
former  room. 


440  vo/t  bus 


'I'he  local  distribution  scheme 


and  to  supply  capacity  for  future  use.  fhe  direct  cur¬ 
rent  capacity  before  the  change  amounted  to  82,0(X)  kw, 
in  converters  in  seven  substations.  Since  the  d.c.  volt¬ 
age  is  250  and  the  substations,  few  in  number,  are  more 
widely  separated  than  in  the  new  a.c.  distribution,  which 
uses  440  volts,  it  is  apparent  that  the  latter  will  materiallv 
reduce  energy  losses  in  conductors.  Of  the  d.c.  capacity 
probalily  about  12,000  kw.  will  remain  to  serve  tbe 
drives  earlier  referred  to.  .\t  tbe  present  stage  of  the 
changeover  it  is  not  jx)ssible  to  state  definitely  that  the 
substitution  of  a.c.  for  d.c.  will  reduce  the  installed  capac¬ 
ity  necessary.  Hut  in  the  end  this  will  undoubtedly  lx; 
the  case  and  in  a  ratio  comjiarable  to  the  30  per  cent 
reduction  in  connected  motor  load  already  noted. 

Having  fixed  the  locations  and  capacities  of  the  a.c. 
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substations,  there  followed  some  revision  of  and  addition  Type  of  Service  Schedule  Established  for  Each  Building 
to  the  existing  13.2-kv.  radial  feeder  underground  sys¬ 
tem  on  account  of  the  increased  number  of  substations. 

The  plan  (jf  distribution  from  the  substations  was  set  up 
to  include  direct  leads  to  master  panels,  from  which 
branches  were  run  to  the  motor  circuit  distribution  panels 
as  shown  in  the  sketch.  The  layout  is  such  that  the 
longest  run  from  any  substation  to  any  motor  is  not 
more  than  500  ft.  and  the  conductor  sizes  were  calcu¬ 
lated  for  a  maximum  voltage  regulation  of  5  per  cent  i 
at  the  motor.  All  of  the  panels  are  of  the  dead-front 
ty])e,  and  this,  with  the  fact  that  all  motors  are  totally 
inclosed,  eliminates  o])en  conductors  or  ex|K)sed  live  v 
parts  anywhere  on  the  system. 

A.c.  distribution  is  entirely  new  construction 

No  attempt  is  made  to  assimilate  any  part  of  the  d.c. 
distrihution  in  the  a.c.  system.  The  latter  is  an  entirely 
new  installation  right  uj)  to  the  motor.  There  are  two 
reasons  for  this.  'I'he  more  im|M)rtant  one  is  that  ma¬ 
chines  in  production  cannot  be  shut  down  for  the  time 
that  is  recjuired  to  pull  out  the  existing  two  conductors 
from  the  conduit,  rearrange  the  conduit  between  panel 
and  motor-starting  e(|uipment  and  then  pull  in  three 
conductors,  even  if  in  all  cases  the  conduit  were  large 
enough  for  the  three  wires.  The  second  reason  is  that 
added  labor  that  would  be  re(|uired  to  handle  the  joh  in 
this  way  would  more  than  cancel  the  economy  repre¬ 
sented  hy  utilizing  the  old  distrihution  facilities.  The 
job  of  changing  the  motor  on  any  machine  amounts  to  a 
simple  motor  substitution  jdus.  in  some  cases,  a  revision 
of  belt  pulleys  or  of  gear  ratios  in  the  machine  when  a 
significant  difference  in  sjieed  between  the  old  and  new 
motors  makes  this  necessary. 

y\bove  100  hp.  synchronous  motors  are  used  on  all 
drives  to  which  they  can  be  adapted — compressors,  blow¬ 
ers,  pumps  and  even  on  some  large  production  machines 
whose  loads  are  uniform  over  considerable  jieriods.  The 


Building  B — In  this  building  is  concentrated  much  of  the  parts  manufacture, 
which,  as  may  be  noted  from  the  provisions  for  additional  electrical  capacity 
shown  in  the  table,  can  be  greatly  expanded.  This  schedule,  quite  typical  of  all 
the  plant  buildings,  indicates  how  the  change  to  a.c.  drives,  is  made  an  oppor¬ 
tunity  to  provide  for  future  growth. 

.  Additional 

A.c.  Con- 

Transformer  Connected  nected  Up. 

.Substation  Area  Rating,  Hp.  Pro-  Present  Connected  Hp.*  Provided 
of  .Service  Kva.  vided  For  D.c.  .A.c.  For 

3,000  4,120  3,740  2,620  1,500 

3,000  4,120  3,555  2,490  1,630 

3,000  4,120  4,700  3,290  830 

3,000  4,120  4,700  3,290  830 

3,000  4,120  4,025  2,820  1,300 

3,000  4.120  4,280  2,995  1,125 

3,000  4,120  4,360  3,050  1,070 

♦  Includes  only  productive  equipment. 


field  controls  of  the  synchronous  motors  are  set  at 
definite  jioints  to  give  the  maximum  average  jiower-factor 
correction  during  normal  operation  of  the  whole  plant 
and  are  not  subject  to  adjustment  by  machine  o^ierators 
or  any  others  than  electrical  department  men.  Stiuirrel- 
cage  motors  are  used  on  all  drives  below  100  hp.  and 
on  many  above,  except  in  a  very  few  cases,  where  the 
slip-ring  type  is  absolutely  necessary.  The  object  is  to 
minimize  the  number  of  motor  designs  in  use.  Even  on 
multiple-speed  drives  squirrel-cage  motors  with  double 
stator  windings  are  used  in  jireference  to  the  wound- 
rotor  type.  On  long  conveyors,  where  uniformity  of 
drive  sjieeds  is  necessary,  high-slip  squirrel-cage  motors 
are  used.  The  slip  range  of  these  motors  permits  each 
one  automatically  to  adapt  its  speed  to  the  mean  speed 
level  of  the  grouj).  One  conveyor  section,  a  mile  in 
length,  is  driven  by  seven  3-hp.,  1 ,200-r.p.m..  10  jier 
cent  slij)  motors  and  is  working  perfectly  satisfactorily. 
The  length  of  this  conveyor  when  conqileted  will  be  3 
miles. 

Push  buttons  operating  magnetic  contactors  constitute 
the  standard  control.  The  buttons  are  located  at  each 
machine  or  at  strategic  points  along  conveyor  or  handling 
systems.  No  compensators  or  other  current-limiting 
starting  devices  are  used,  all  motors  being  thrown 
directly  across  the  line. 

One  troublesome  thing  in  the  change  which,  although 
it  affected  only  about  5  j)er  cent  of  the  drives,  caused 
difficulty  greatly  out  of  relation  to  that  small  proportion 


The  change  in  progress 

F'our  lines  of  vertieal  automatic  multiple  lathes,  most  of 
which  have  been  changed  to  a.c.  drive.  Some  that  have 
not  yet  been  changed  appear  in  the  center  foreground  of 
the  picture.  Hetween  pairs  or  rows  appear  the  circuit 
conduits  ganged  together  from  the  distribution  panels 
which  are  located  at  intervals  along  the  sides  of  the 
aisle. 


The  old  and  the  new 

At  the  left  is  a  type  of  automatic  screw  machine  on 
which  the  a.c.  drive  has  l)een  installed.  Below  is  a  d.c. 
drive  on  a  tnmlder  harrel  not  yet  re|i1ae*-d. 


is  the  practice  of  sttnie  machine-tool  manufacturers  to 
Use  other  than  standard  frames  on  the  motors  applied 
to  their  products.  Tliese  manufacturers  ap])ear  to  have 
the  idea  that  the  only  way  to  mount  a  motor  on  a  ma¬ 
chine  tool  is  hy  means  of  a  s])ecial  end  hell  built,  or 
litted.  into  the  machine  frame.  In  these  cases  it  was 
necessary  to  tit  brackets  on  the  machines  so  that  a  stand¬ 
ard-base  motor  could  he  installed. 

Tests  of  motors  on  drives  in  ])roductive  ojieration  pre¬ 
ceded  the  specifications  of  the  a.c.  motor  re])lacements. 

I  hese  tests  were  made  on  machines  that  could  he  taken 
a>  typical  of  their  class,  desij^n  and  capacity.  For 
instance,  it  was  not  necessary  to  make  tests  on  each  one 
i»l  a  hank  of  a  dozen  identical  .screw  machines  all  doin^ 
tile  same  work.  Hut  even  with  this  identity  factor 
ledncinti^  the  size  of  the  job,  the  number  of  tests  made, 
in  process  and  to  he  made  runs  well  into  the  thousands. 
T-ach  test  consists  of  a  tive-minute  record  of  motor  per¬ 
formance  under  normal  production  ojieration  at  chart 
Speeds  of  3  to  12  in.  per  minute.  'These  sjieeds  are 
sufficiently  fast  to  show  distinction  between  load  varia¬ 
tions  in  recurrent  operations  in  usual  machine-tool  pro¬ 
duction.  Only  two  crews  of  two  men  each  were  employed 
on  the  testing  job.  By  giving  them  a  fair  start  before 
the  changeover  began  they  were  enabled  to  keep  well 
‘ila-.id  of  the  replacement  work. 


The  changeover  has  already  resulted  in  a  78  j)er  cent 
reduction  of  motor  repair  labor.  'The  motor  repair 
de])artment,  where  formerly  550  men  were  emploved, 
now  has  only  120.  This  large  decrease  is  accounted 
for  hy  the  fact  that  the  first  motors  changed  were  those 
that  had  been  most  difficult  to  keep  in  service.  In  such 
locations  as  the  foundry,  where  it  is  impossible  to  keep 
any  open-frame  motor  clean  for  any  length  of  time,  it 
was  a  normal  ex})erience  to  lose  at  least  one  motor  ])er 
week  per  department  and  in  some  cases  one  motor  ]x*r 
day.  These  locations  were  sought  out  and  the  motors 
in  them  were  among  the  first  to  be  changed.  Naturally 
there  followed  a  striking  reduction  in  the  labor  of  keep¬ 
ing  these  drives  in  service. 

Reduction  of  overmotoring  is  estimated  to  have  saved 
about  30  per  cent  in  connected  load.  By  study  of  the 
test  charts  obtained  on  the  d.c.  drives  it  is  possible  to 
apjily  (juite  closely  the  three  requirements  determining 
a.c.  motor  sizes.  These  factors  are  the  power  demand 
for  starting  the  machine  to  overcome  inertia  of  parts 
or  cold  friction,  the  inill-out  torque  due  to  peak  loads 
and  the  permissible  temperature  rise  due  to  continuous 
or  intermittent  load  conditions. 

T 

Stocking  Supplies  Material 
lor  a  Conduit  Fishing  Yarn 

By  H.  G.  BERKEY 

Missouri  Public  Serz'icc  Coiinuissioii, 

Jefferson  City.  Mo. 

Most  underground  construction  jobs  have  compressed 
air  available  and  a  cord  can  lie  blown  through  new  con¬ 
duits.  but  in  ducts  of  2-in.  diameter  or  larger  the  ball 
of  rags  or  cork  on  the  end  of  the  cord  tends  to  lag  and 
the  coni  continues  to  blow  in  and  pile  up.  Two  years 
ago  a  contractor  in  the  city  where  1  was  working  laid 
about  30.000  ft.  of  .3-in.  fiber  conduit  with  manholes 
si)aced  300  ft.  or  more.  His  contract  called  for  the  con¬ 
duits  to  be  swabbed  and  a  mandrel  passed  through  them. 

-After  watching  the  crew  rod  a  few  lines,  he  a.sked  me 
if  I  could  tell  him  of  a  (pucker  way  to  get  a  line  through 
the  runs  of  conduit.  1  drew  him  a  .sketch  of  the  usual 
wooden  plug  with  a  half-inch  ])ipe  in  the  center  for  air 
and  a  quarter-inch  hole  in  the  side  for  a  string  and  told 
him  to  put  a  24-in.  cork  on  the  string  and  blow  it  tbrough. 
using  his  )X)rtable  paving-cutter  air  compressor.  He 
could  not  find  a  cork  large  enough,  so  he  wrai)i)ed  a 
3-in.  rubber  ball  in  an  old  stocking  and  tied  the  cord  to 
the  stocking.  The  ball  would  go  the  .300  ft.  in  ten 
seconds  flat. 

Since  then  I  find  that  a  holhiw  ball  sewed  into  a  thin 
cloth  is  ideal  for  getting  a  string  through  conduit  of  any 
length.  The  nearer  the  ball  is  to  the  size  of  the  conduit, 
the  better  it  works,  as  the  ball,  if  it  is  stoj)ped  by  an 
obstruction,  will  not  let  air  pass  to  pull  the  cord  into  the 
conduit.  When  it  stoi)s.  air  pressure  immediately  build.^ 
up  Ijehind  the  ball  and  will  force  it  beyond  any  small 
obstruction.  Should  the  ball  stop  at  any  obstruction  it  i' 
easily  blown  out  the  way  it  entered. 
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Transformer  Outage 

Determined  by  Ground  Conditions 


By  R.  PHILIP  HART 

Vice-President  Cazenovia  Electric  Company,  Cazenovia,  N.  Y. 


Studies  in  Xew  York  State  indicate  that  small 
transformers  recently  installed  in  rural  areas  are 
contributing  the  major  share  of  interruptions  due 
to  lightning  or  distribution  systems.  They  are  in  areas 
where  artificial  grounds  of  ade(|uate  protective  value  are 
necessitated  by  the  relative  greater  exposure  to  lightning 
strokes,  d'he  reports  submitted  to  the  committee  on 
lightning  protection  of  the  Empire  State  Gas  and  Elec¬ 
tric  Association  in  1930  demonstrated  in  a  most  con¬ 
vincing  manner  that  modern  lightning  ])rotection  will 
function  efTectively  and  eliminate  many  transformer 
failures.  In  all,  226  transformer  failures  were  reported 
on  20,600  transformers  of  seven  com])anies.  Only  ten 
failures  (eight  fuse  blowing,  two  burnouts)  were  re¬ 
ported  on  transformers  ])rotected  by  "first-class”  pro¬ 
tection  and  three  failures  (one  fuse  blowing,  two  burn¬ 

Fig.  1 — Small  new  transformers  most  affected 

Rural  extensions  involve  the  newe.st  and  smallest  trans¬ 
formers  and  the  preate.st  exposure  to  liKhtning.  Blown 
fuses  and  burnouts  apiiear  in  consistent  proportions. 


outs)  on  "second-class”  protection.  The  remaining  213 
failures  ocurred  where  protection  was  inadequate. 

In  gathering  the  data  for  the  1930  lightning  season  it 
was  desired  to  determine  the  relative  amounts  of  trouble 
experienced  on  transformers  in  relation  to  size,  age, 
degree  of  jirotection  and  location  (rural,  village  or  city). 
It  was  also  realized  that  lightning  arresters  can  protect 
on  the  primary  side  only  and  that  there  are  cases  of 
failure  in  which  the  surge  enters  the  transformer  on  the 
.secondary  side,  causing  either  burnout  or  fuse  blowing. 
It  was  hoped  that  a  careful  examination  of  the  failing 
transformers  would  reveal  arc  scars  which  would  defi¬ 
nitely  determine  this  jwint,  but  among  the  seven  operat¬ 
ing  companies  submitting  data  these  careful  checks  were 
found  imjjracticable.  Following  is  a  summary  of  the 
data  reported  for  the  1930  season: 


Number  of  companies  reporting .  7 

Total  number  of  transformers  owned .  20,627 

Cases  of  trouble  reported : 

Fuse  blowing  134 

Burnouts ...  76 

Line  down,  dead  ends  damaged  and  miscellaneous  16 

Total .  226 


Fig.  2 — Poor  grounding  the  cause  of  most  failures 

Also  the  rural  districts  are  most  vulnerable.  The  reason 
is  exposure  and  absence  of  ready  grounds. 
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Vetrieifion  of  Grounol 
Resistance 


Fig.  3 — Salted  grounds  independent 
of  rainfall 

Untreated  grounds  follow  rainfall  in  their 
conductivity  performance. 


copptrwe/o/  rod 
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Average  cost  of  repairing  a  blown  fuse  was  $5.20. 
This  item  varied  from  $25  to  $2.30  in  the  four  com¬ 
panies  giving  this  data.  Average  cost  of  repairing  a 
burnout  was  $69.95.  This  item  varied  from  $85.31  to 
$46.75  in  the  four  companies  giving  this  data.  Average 
costs  were  taken  from  individual  company  reports  and 
presumably  include  only  labor,  material  and  truck  use. 

The  average  outage  due  to  lightning  failure  was  53 
customer  hours  for  a  blown  fuse.  This  figure  varied 
from  7.5  to  92.4  for  the  six  companies  reporting.  The 
average  outage  due  to  burnout  was  86  customer-hours 
and  varied  from  11.5  to  110.5  for  the  seven  companies 
reporting. 


{  -  an  untreated  one.  This  fact  has  been 

'Id  rod  noted  by  a  number  of  investigators  in 

-  the  past,  who  ascrilie  it  to  the  hydro- 

- scopic  action  of  the  salt. 

d rodji-rvaird  '  It  should  be  here  noted  that  the 

_ i— ^ - treatment  of  both  the  electrodes 

.  shown  in  Fig.  3  and  those  noted  later 

^19  26  3  24  31  TJ4  5Q  pj  agricultural  salt  placed 

in  a  hole,  about  the  size  and  shape 
of  a  bushel  basket,  around  the  head  of  the  electrocle. 
In  all  cases  the  salt  was  completely  dissolved  with  water 
and  the  hole  refilled. 

In  an  endeavor  to  improve  several  grounds  in  the 
vicinity  of  Cazenovia  eighteen  were  selected  and  meas¬ 
ured,  with  the  results  indicated  in  Fig.  4.  It  is  only 
fair  to  say  that  in  several  cases  additional  rods  were 
added  to  bring  about  the  desired  result.  The  measure¬ 
ments  made  September  5,  after  a  very  dry  summer,  in¬ 
dicate  a  still  further  decrease  in  resistance.  This  is 
evidently  due  to  the  fact  that  the  majority  of  the  grounds 
were  in  hard,  dense  soil  which  had  not  responded  fully 
to  the  treatment  until  some  time  after  the  second  set  of 


The  distribution  of  failures  by  size  and  age  is  shown 
in  Fig.  1,  100  per  cent  being  the  total  numb^er  of  cases 
in  either  type  of  failure.  The  large  per  cent  of  failures 
indicated  for  new  transformers  would  seem  to  be  at 
variance  with  former  investigations  of  this  subject,  but 
on  referring  to  Fig.  2  it  will  be  realized  that  the  great 
majority  of  failures  are  in  rural  locations,  where  the 
exposure  is  much  greater,  and  that  rural  lines  are  com¬ 
paratively  new  for  all  the  companies  reporting. 

Particular  attention  is  invited  to  the  first  part  of  Fig. 
2,  which  indicates  that  the  failures  occurring  on  first 
and  second  class  protection  appear  almost  insignificant. 
It  was  felt  by  the  committee,  in  view  of  manufacturers’ 
recommendations,  that  a  ground  of  20  ohms  or  less 
should  be  obtained  if  possible.  However,  the  very  small 
number  of  failures  occurring  on  second-class  protection 
(grounds  up  to  50  ohms)  may  lead  to  the  approval  of 
grounds  of  higher  values  than  20  ohms. 

The  protection  of  rural  distribution  circuits  is  brought 
out  as  being  a  real  problem.  Exposure  is  much  greater, 
there  l)eing  little  shielding  by  buildings  and  trees,  and 
many  lines  being  located  on  ridges  and  high  points ;  also, 
more  difficulty  is  usually  experienced  in  obtaining  good 
grounds.  Added  to  these  difficulties  is  the  necessity  of 
traveling  long  distances  to  repair  a  failure. 

In  studying  the  problem  of  proper  protection,  with 
particular  reference  to  the  rural  problem,  a  detailed 
check  was  made  of  a  number  of  grounds  and  a  study  of 
the  variation  of  test  ground  resistances  over  eight 
months,  both  with  treatment  and  without. 

It  is  clearly  brought  out  in  Fig.  3  that  the  seasonal 
variarion  of  a  treated  ground  is  much  less  than  that  of 


readings  was  taken.  In  fact,  the  second  set  was  made 
30  to  ^  minutes  after  the  salt  had  been  dissolved. 

A  type  of  ground  was  found  which  proved  to  be  par¬ 
ticularly  suited  to  rural  work.  It  is  placed  3  ft.  from 
the  pole  so  that  the  area  around  the  rod  for  the  passage 
of  current  will  not  be  diminished  by  the  pole  itselT  Gal¬ 
vanized  iron  pipe  is  indicated  in  Fig.  5  with  a  self- 
swaging  cap  and  soldered  joint  to  ground  wire.  The  test 
loop  left  below  the  ground  line  furnishes  slack  for  splic¬ 
ing  with  a  screw  connector  after  the  wire  has  been  cut 
for  testing  purposes.  A  laboratory  check  by  one  manu¬ 
facturer  indicates  that  such  a  loop  has  negligible  surge 
impedance. 

May  'jO-  ^09. 7  ohms 

^m*  day  J  l&S aMer  sad/ng.ek:. 

Sept 5,1930  _ j  15.5 no  further  treatment 

Fig.  4 — Salted  ground  improves  with  age 

Averape  for  eiphteen  grounds  at  Uazenovia  after  four 
months'  .saturation. 


Fig.  5 — A  good  type  of  rural  ground 
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A  careful  check  on  the  resistance  of  50  grounds  be¬ 
fore  and  after  the  treatment  outlined  above  shows  little 
difference  between  galvanized  pipe  and  copperweld  steel 
rods  of  comparable  size.  It  is  not  the  intention  to 
praise  either  at  the  expense  of  the  other.  It  is  felt  that 
each  has  its  own  particular  advantages  which  will  recom¬ 
mend  it  for  particular  conditions. 

Salt  lasts  long  in  hard  soil 

The  question  of  the  permanency  of  the  salt  treatment 
is  a  vital  one  to  all  interested  in  grounds.  In  general, 
it  may  be  safely  stated  that  the  treatment  is  much  more 
permanent  in  a  dense  soil  than  in  a  loose  one.  Data 
from  the  Atlantic  seaboard  indicate  that  salt  treatment 
even  in  sandy  soils  gives  an  effective  life  of  two  or  three 
years.  In  dense,  hard  soils  it  is  felt  that  a  much  greater 
life  can  be  reasonably  expected. 

By  far  the  most  important  point  in  obtaining  proper 
protection  is  getting  a  good  ground.  Investigation  has 
shown  that  many  arresters  are  placed  on  grounds  having 
200  to  1,500  ohms  resistance.  Obviously  such  arresters 
were  better  left  in  the  stock  room,  as  they  cannot  be  ex¬ 
pected  to  function.  The  best  practice  is  to  test  the  ground 
when  it  is  placed  and  before  placing  arresters.  If  it  fails 
to  measure  less  than  a  predetermined  maximum  value 
resistance  it  must  then  be  brought  within  the  limit  by 


treatment,  additional  rods  or  changing  to  a  longer  rod. 
If  resistance  cannot  be  brought  down  for  a  reasonable 
cost  arresters  are  best  omitted  from  that  particular 
location. 

There  are  many  factors  to  be  considered  in  deciding 
what  is  a  “reasonable  cost”  of  a  ground.  Some  are  size 
of  transformer,  number  of  customers,  character  of  load, 
likelihood  of  lightning  trouble  in  the  particular  area,  etc. 

Some  companies  are  adopting  the  practice  of  having 
each  line  crew,  whose  duties  include  placing  grounds, 
carry  a  small,  inexpensive  instrument  for  testing.  Pro¬ 
cedures  are  being  worked  out  as  to  just  what  a  foreman 
should  do  if  he  finds  a  ground  over  a  certain  value.  In 
some  cases  he  is  supposed  to  exercise  a  certain  amount 
of  initiative,  while  in  others  he  is  expected  to  refer 
the  matter  to  a  superior  for  instructions. 

In  conclusion,  it  should  be  noted  that  many  companies 
are  making  a  real  study  of  the  lightning  problem  as  well 
as  a  determined  effort  to  obtain  real  grounds  and  real 
protection.  Some  few  others  are  still  placing  arresters 
on  unmeasured  and  doubtful  grounds,  apparently  with  the 
same  faith  as  that  of  the  man  who  puts  a  horseshoe  on 
his  door  lintel  to  keep  out  evil  spirits,  and  probably  with 
as  much  effect.  With  satisfactory  testing  equipment 
available  at  a  cost  of  less  than  that  of  one  burnout,  it  is 
difficult  to  justify  such  practice. 


T  T  T 


Remote  Metering  System  Calibrated  Ouickly 


By  URIAH  DAVIS 

Assistant  Chief  Load  Dispatcher 
Commonwealth  Edison  Company 

All  of  the  recorders,  totalizers,  relays  and  associated 
equipment  in  the  impulse  remote  metering  system  on 
generating  station  outputs  of  the  Commonwealth  Edison 
Company  can  be  given  checking  calibration  from  the 
office  of  the  load  dispatcher.  This  innovation  was  accom¬ 
plished  when  the  office  was  rearranged  and  enlarged  from 
its  previous  cramped  quarters,  at  which  time  the  revision 
of  remote  recorders  was  de.scrihed  in  the  Elkctrical 
World. 

'Fhe  checking  equipment,  as  shown  in  the  accompany¬ 
ing  diagram,  consists  of  an  impulse  supply  and  a  set  of 
permanently  installed  test  buses  to  which  instruments  to 
be  checked  may  be  connected  by  means  of  double-throw 
switches.  The  impulse  supply  is  simply  a  contactor 
driven  by  a  synchronous  motor  through  a  variable  chain 
of  gears  by  which  impulses  of  from  10  to  640  per  minute 
may  be  obtained.  Any  instruments  in  the  system,  includ¬ 
ing  the  distant  recorders  in  the  generating  stations,  can 
be  checked  singly  or  in  groups  as  desired.  The  check 
of  a  recorder,  for  instance,  requires  only  the  connection 
of  the  particular  instrument  to  the  test  bus  by  means 
of  the  double-throw  switch.  Then  a  definite  number  of 
impulses  is  impressed  on  the  test  circuit  and  the  recorder 
should  indicate  the  load  corresponding  to  the  impulse 
rate.  If  the  recorder  to  be  tested  is  located  in  a  gener¬ 
ating  station  the  station  operator  is  instructed  by  tele¬ 
phone  to  disregard  the  reading  of  the  impulse  watt-hour 
meter  and  re|X)rt  back  to  the  load  dispatcher  the  reading 
of  the  recorder  after  it  has  come  to  rest. 


Local  and  long-distance  meter  testing 

Impulse  remote  metering:  system  instruments  can  be 
checked  from  load  dispatcher’s  office  of  Commonwealth 
Edison  Company.  This  diagram  shows  only  the  25-cycle 
part  of  the  meter  system. 
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Thermal  Demand  Meters 
Give  Good  Account  of  Themselves 


By  DANIEL  A.  HILL 

Commercial  Engineer  Ohio  Public  Service  Company, 
Clcz'eland,  Ohio 


For  about  two  years  the  Ohio  Public  Service  Com¬ 
pany  has  been  using  Lincoln  thermal  type  meters  * 
for  the  determination  of  demands  of  commercial 
lighting  customers.  So  far  approximately  1,300  of  these 
instruments  have  been  installed  and  their  economy  and 
performance  studied.  From  this  experience  has  come  the 
conclusion  that  the  use  of  this  type  of  meter  results  in  a 
more  equitable  distribution  of  charges  to  customers  and 
an  over-all  fairer  revenue  to  the  utility.  At  the  time  the 
commercial  lighting  rates  of  the  Public  Service  Company 
were  filed  it  was  thought  that  continuous  measurement 
of  demand  would  be  impractical  because  of  the  expense 
involved.  The  difficulties  attending  the  administration  of 
such  a  rate  schedule  by  checking  connected  load  or  by 
occasional  measurement  with  indicating  meters  or  with 
graphic  instruments  was  fully  appreciated,  yet  the  defi¬ 
nite  advantages  of  a  demand  charge  form  of  rate 
appeared  to  outweigh  these  disadvantages. 

The  anticipated  troubles  in  establishing  demand  ma¬ 
terialized  and  the  desirability  of  continuously  metered 
demand  became  more  and  more  apparent.  A  considerable 
nuinher  of  demand  attachments  of  the  synchronous- 
motor  timed-block-interval  type  were  installed  on  the 
watt-hour  meters  of  the  larger  customers.  This  method 
of  obtaining  demands  was  reasonably 
satisfactory  in  these  cases,  but  the  ex¬ 
pense  of  maintenance  made  the  cost 
prohibitive  for  use  on  smaller  custom¬ 
ers.  The  general  practice,  therefore, 
was  to  establish  a  demand  at  the  time 
a  customer  began  service  by  a  check 
of  connected  load.  A  stop  watch  and 
a  meter  disk  check  was  then  made 
each  year  some  time  between  Novem¬ 
ber  and  February.  The  customer  also 
periodically  checked  demand  and  kilo¬ 
watt-hour  usage  and  in  cases  when  the 
hours’  use  of  demand  appeared  high 
a  check  was  requested.  Similar  re¬ 
quests  were  issued  by  the  new-busi- 
uess  department  when  additional 
equipment  w’as  installed  or  when  it 
appeared  that  the  billing  demand  was 
too  high.  These  demand  checks  for 
the  most  part  were  made  by  timing 
the  revolutions  of  the  watt-hour  meter 
disk  with  a  stop  watch  at  a  time 


Experience  of  two  years  indicates 
satisfaction. 

More  equitabledistribution  of  demand 
costs  between  customers. 

Data  not  yet  sufficient  to  prove  effect 
on  revenue. 

Problems  of  installation  and  testins 
not  difficult. 


when  the  customer’s  load  appeared  to  be  a  maximum. 

In  May,  1929,  a  study  was  made  of  the  Lincoln 
thermal  demand  meter,  which  had  just  been  placed  in 
production  in  the  United  States.  Tests  were  made  on 
meter  losses,  effect  of  power  factor  and  ambient  tem¬ 
perature  on  registration  and  on  the  demand  registered 
when  compared  with  timed-block-interval  meters.  Par¬ 
ticular  attention  was  given  to  the  construction  of  the 
meter  with  regard  to  its  probable  maintenance  cost.  As 
the  results  of  these  tests  were  satisfactory  it  was  decided 
that  these  thermal  demand  meters  be  installed  for  all 
commercial  lighting  customers  having  a  demand  esti¬ 
mated  to  be  1,100  watts  or  more. 

A  relatively  small  number  of  sizes  of  demand  meters 
has  been  found  necessary.  On  two-wire  service  nothing 
smaller  than  30-amp.  meters  are  in¬ 
stalled.  On  1 15-230- volt,  three-wire 
installations  some  15-amp.  demand 
meters  are  used.  Five  sizes  of  self- 
contained  meters  and  one  meter  for 
use  with  current  transformers  handle 
practically  all  sizes  of  installations. 
It  is  possible  to  obtain  a  six-terminal 
meter  that  can  be  used  with  either 
a  three-wire  current  transformer  or 
with  two  two-wire  current  transform¬ 
ers.  Installation  is  handled  by  the 
regular  meter  crews.  The  number  of 
installations  made  each  month  varied 
with  the  amount  of  routine  testing 
and  other  regular  work. 

The  testing  of  these  meters  is  some¬ 
what  more  difficult  than  the  testing  of 
watt-hour  meters.  It  is  necessary  to 
bring  the  temperature  of  the  meter 
elements  to  a  steady  condition  by 
energizing  the  potential  coils  for  ten 
or  twelve  hours  previous  to  the  tests. 


Double  trim  installation 
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Multiple  installation 


the  period  from  January  to  June,  1931,  a 
reduction  in  demand  charge  would  be  given 
to  20  per  cent  of  the  customers;  12  per 
cent  would  be  unchanged,  and  68  per  cent 
would  be  increased.  These  figures  would 
probably  differ  somewhat  if  all  the  com¬ 
mercial  customers  served  by  the  company 
were  included  and  if  the  metered  demands 
were  available  for  a  full  year.  As  they 
stand,  however,  they  are  a  fair  illustration 
of  what  may  be  expected. 

Mention  might  be  made  here  of  the  char¬ 
acter  of  the  demand  interval  registered  by 
The  indication  of  the  meter  at  any  time  is 
the  resultant  of  the  heat  liberated  in  the  heater  elements 
and  the  heat  radiated  from  them.  This  meter,  therefore, 
registers  what  is  in  effect  a  weighted  moving  average  of 
infinitely  small  time  intervals.  This  weighting  follows 
an  exponential  curve,  the  more  remote  in  time  the  less 
the  effect  of  that  time  interval.  The  meter  regularly  su])- 
plied  has  an  interval  characteristic  such  that  on  a  steadily 
applied  load  a  reading  of  90  per  cent  of  the  applied  load 
will  be  registered  aher  fifteen  minutes,  99  per  cent 
registration  after  30  minutes  and  99.9  per  cent  registra¬ 
tion  after  45  minutes. 

The  particular  rate  schedule  under  which  these  meters 
are  used  by  the  Ohio  Public  Service  Company  con¬ 
templated  what  was  essentially  an  instantaneous  demand. 
The  Lincoln  meter  does  not,  of  course,  give  such  a 
demand.  Experience  seems  to  indicate,  however,  that 
the  character  of  the  load  of  this  class  of  customer  is  such 


.‘\  rack,  accommodating  twelve  meters,  wired  with  poten-  ‘this  meter, 
tial  leads  i)rovides  a  means  of  testing  this  number  of 
meters  at  one  time.  A  batch  of  meters  is  placed  on  the 
rack,  the  current  elements  are  connected  in  series  and 
the  potential  leads  are  attached.  The  potential  is  applied 
and  the  meters  allowed  to  remain  over  night.  A  regular 
States  test  table  is  used  to  apply  the  load.  The  length 
of  the  test  period  is  usually  45  minutes,  with  a  check  of 
the  registration  at  fifteen  and  30  minutes. 

Field  testing  will  probably  be  impractical  because  of 
the  time  required.  The  few  meters  which  have  been 
returned  to  the  shop  after  having  been  in  service  from  a 
few  months  to  somewhat  over  a  year  show’ed  a  satis¬ 
factorily  maintained  accuracy.  Canadian  practice  is  re- 
^jorted  to  be  a  six-year  test  period.  No  decision  as  to  the 
length  of  the  routine  test  interval  has  as  yet  been  made 
by  the  Ohio  Public  Service  Company. 

Most  of  the  problems  of  installations  were  those 
of  finding  space  in  which  to  mount  the  meter.  Where 
the  room  on  the  meter  board  permitted,  the  cheapest  and 
most  convenient  method  of  mounting  was  found  to  be 
the  use  of  a  double  trim  w'hich  accommodates  both  the 
watt-hour  meter  and  the  demand  meter.  This  method 
eliminates  the  necessity  of  a  separate  box  for  the  demand 
meter  and  makes  a  neat  and  easily  wired  installation. 

This  double  trim  is  now  available  from  the  Square  D 
Company.  In  cases  where  it  was  not  possible  to  use  a 
double  trim  a  small  box  was  set  and  the  connections  were 
made  through  flexible  or  rigid  conduit.  Entrance  sw’itch 
l>oxes  w  ithout  the  switches  were  most  generally  used. 

The  effect  on  revenue 

A  sufficient  number  of  the  demand  meters  have  not 
l>een  in  service  long  enough  to  permit  an  exact  state¬ 
ment  of  the  effect  which  their  use  will  have  upon  the 
revenue  derived  from  the  demand  charge.  A  comparison 
of  metered  demands  with  the  billing  demands  in  one  dis¬ 
trict  showed  that  the  sum  of  the  metered  demands  were 
(>^  per  cent  higher  than  the  sum  of  the  billing  demands. 

This  difference  represents  an  appreciable  amount  of 
money,  but  it  is  perhaps  less  important  from  the  cus¬ 
tomer’s  standpoint  than  the  variations  betw'een  metered 
demand  and  billing  demand  of  individual  customers. 

Here  the  differences  frequently  w’ere  much  greater  than 
those  of  the  w’hole  group  taken  together.  In  the  group 
mentionetl  above,  on  the  basis  of  demands  registered  in 


For  kva.  demands 

This  Is  a  three-phase  power  installation  using  a  phase- 
shifting  transformer  and  thermal  demand  meter  for  direct 

registration  of  kva. 
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that  peak  loads  are  repeated  and  that  the  registrations  of 
this  meter  and  that  of  block  interval  meters  of  fifteen-, 
minute,  30-minute  or  even  60-minute  periods  are  not 
^^reatly  different  after  they  have  been  in  parallel  for  a 
period  of  time. 

Use  on  small  power  service 

A  problem  somewhat  similar  to  that  of  metering  the 
<!cmands  of  commercial  lighting  customers  is  the  demand 
metering  of  small  power  customers.  In  the  case  of  the 
power  customer,  however,  there  is  the  additional  prob¬ 
lem  of  power  factor.  Little  argument  is  needed  to  show 
that  the  logical  demand  charge  for  a  power  customer  is 
one  that  is  based  on  kilovolt-amperes  rather  than  on 
kilowatts. 

The  thermal  demand  meter  used  with  a  phase-shifting 
transformer  provides  a  convenient  method  of  obtaining 
kilovolt-ampere  demands.  The  initial  cost  of  installation 
is  considerably  less  than  other  types  of  direct  kilovolt¬ 
ampere  reading;  equipment  maintenance  is  lower,  and 
the  expense  of  handling  charts  may  be  avoided  if  desired. 
The  meter  used  for  kilovolt-ampere  registration  is  of  the 
same  general  construction  as  the  single-phase  meter  used 
for  obtaining  kilowatt  demands. 

At  the  present  time  the  practice  of  the  Ohio  Public 
Service  Company  is  to  use  this  type  of  equipment  on 
power  customers  having  demands  from  35  kva.  to  200 
kva.  This  group  of  customers  was  formerly  hilled 
on  a  kilowatt  demand  basis  and  power  factor  adjust¬ 
ments  were  not  made  unless  the  average  power  factor 
Avas  below  0.80  or  over  0.90,  when  the  billing  demand 
was  adjusted  to  an  0.85  basis.  Larger  customers  were 
and  are  at  the  pre.sent  time  equipped  with  meters  of  the 
A\'cstinghouse  duplex  R.\  or  RI  type  of  recording 
.meters. 

Installation  a  minor  problem 

The  problems  of  installation  of  these  kilowatt-ampere 
meters  were  much  the  same  as  those  met  with  in  install¬ 
ing  the  single-phase  meters.  The  box  into  which  the 
meter  is  trimmed  must  be  deep  enough  to  accommodate 
the  phase-shifting  transformer.  The  Ohio  Public  Serv¬ 
ice  Company  uses  a  metal  panel  and  lx)x  combined,  made 
by  the  Superior  Switchboard  &  Devices  Company  (the 
A-10  Superior  meter  device),  on  many  installations  of 
these  sizes.  The  regular  box  on  the  A-10  device  is  not 
•deep  enough,  but  extra-deep  boxes  may  be  obtained.  In 
some  cases  a  meter  device  with  a  deep  box  is  set  along¬ 
side  a  regular  device  on  which  the  watt-hour  meter  is  set. 
In  other  cases  a  small  plain  box  is  set  alongside  to  con¬ 
tain  the  phase-shifting  transformer  and  into  which  the 
Lincoln  meter  is  trimmed.  The  phase-shifting  trans¬ 
former  is  purchased  fitted  with  36-in.  pigtails.  This  per¬ 
mits  making  the  connections  without  splices. 

Lincoln  phase-shifting  transformers  are  regularly  sup- 
[ilied  with  taps  for  three  different  power  factors.  These 
tr.msformers  are  tapped  for  0.70.  0.82  and  0.92  power 
factor  or  for  0.82,  0.92  and  0.98  power  factor.  The 
former  will  give  a  registration  within  2  per  cent  accu¬ 
racy  from  0.50  lag  to  0.97  lag ;  the  other  registers  within 
2  ])er  cent  between  0.68  and  unity  lag.  It  is  necessary 
to  have  some  knowledge  of  the  approximate  power  factor 
of  the  customer’s  installation  at  the  time  of  maximum 
dtinand.  If  this  power  factor  is  not  known  it  is  usually 
obtained  by  temporarily  setting  a  graphic  power  factor 
meter. 


Unit  Data  on 
Distilled- Water  Ice  Plant 

By  R.  H.  PARRISH 

Mission,  Tex. 

The  observed  data  on  equipment  installed  and  cost 
data  on  a  typical  South  Texas  distilled-water  ice  plant 
with  capacity  of  90  tons  per  24  hours,  using  the  can 
system,  may  be  of  value  to  other  similar  sized  plants 
as  a  means  of  comparison. 

The  compressor  room  equipment  consists  of  two 
vertical  16x24-in.  double-cylinder,  single-acting  am¬ 
monia  compressors  with  a  full  speed  of  70  r.p.m.  Each 
compressor  has  a  rated  capacity  of  45  tons  per  24  hours 
when  operating  at  15  lb.  suction  pressure  and  185  lb. 
condensing  pressure  and  with  cooling  water  at  70  deg.  F. 
(21  deg.  C.).  Each  compressor  is  belt-driven  by  a 
175-hp.,  three-phase,  60-cycle,  575-r.p.m.,  2,200-volt, 
variable-speed  slip-ring  type  motor.  The  motor  control 
is  of  the  manual  drum  type,  with  grid  resistance  units 
such  that  motor  can  run  continuously  on  any  of  the 
intermediate  steps,  thus  giving  a  speed  range  of  full  to 
one-half  full  speed.  There  is  also  a  6x6-in.  ammonia 
compressor  installed  in  the  compressor  room  having 
approximately  4  tons  capacity  and  driven  by  a  10-hp., 
9(X)-r.p.m.,  three-phase,  ^-cycle,  440-volt  variable-speed 
motor.  This  unit  is  used  for  pumping  out  the  ammonia 
system,  testing  and  general  repair  work,  thus  eliminat¬ 
ing  the  necessity  of  starting  and  running  of  one  of  the 
larger  units  for  this  work. 

The  auxiliary  equipment  in  the  compressor  and  tank 
room  consists  of  four  brine  agitators,  with  5-hp., 
900-r.p.m.  vertical,  constant-speed  motors  direct  con¬ 
nected,  one  condenser  water  pump  with  25-hp.,  9(X)-r.p.m. 
variable-si)eed,  belt-drive  motor,  one  soft  water  pump 
with  5-hp.,  9(X)-r.p.m.  variable-speed  geared  motor,  one 
distilled  water  pump  with  5  hp.,  900  r.p.m.  variable- 
speed  motor,  one  boiler  feed  pump  with  5-hp.,  900-r.p.m. 
geared  motor,  one  water  softener  mixer  with  ^-hp., 
900-r.p.m.  belt  drive  motor  and  two  cranes  with  a  3-hp., 


SXX)- r.p.m. 

,  variable-speed  motor  on 

each. 

T  welve 

months’  observed  data 

on  tons 

output  and 

kilowatt-hour  input  are  as  follows 

Kw  -Hr 

Tone 

Kw.-Hr. 

Input 

( >utput 

Input 

Per  Ton 

January.  .  .  . 

2,0?0 

92,475 

45  5 

February 

1,496 

65,071 

43.5 

March . 

.  1,741 

71,880 

41.2 

.April . 

3,061 

133,520 

43.7 

May . 

3,740 

139,472 

37.3 

June . 

.  3,280 

145,664 

44.7 

July . 

.  3,641 

157,630 

43.3 

.AuKUBt.  . 

.  3,562 

156,714 

44.0 

September 

3,396 

160,240 

47.0 

October.  . 

.  2,972 

154,064 

51.8 

November  . 

. .  1,790 

76,455 

42.6 

December. 

.  2,195 

91,140 

41.5 

The  average  number  of  kilowatt-hours  per  ton  of  ice 
made  is  43,  average  tank  room  labor  is  27.2  cents  per 
ton,  average  engine  and  boiler  room  labor  is  33.5  cents 
per  ton  and  average  cost  of  fuel  is  21.6  cents  per  ton. 
With  an  average  cost  of  purchased  electric  power  of 
1.9  cents  per  kiloAvatt-hour  the  total  items  of  cost  above 
amounts  to  $1.64  per  ton  of  ice  made. 
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Miniature  Control  Meets  Need 


in  Switchboard  Desisn 


By  G.  E.  FARMER 

Department  of  Engineering  Design, 

Southern  California  Edison  Company,  Ltd.,  Los  Angeles,  Calif. 


Switchboards  of  the  conventional  type  have 
been  gradually  becoming  inadequate  as  the  modern 
generating  station  and  its  associated  transmission 
substations  have  increased  in  size.  They  have  become 
large  and  inconvenient  to  operate  and  distances  from  the 
equipment  to  be  operated  and  the  control  room  have 
greatly  increased.  For  these  reasons  and  the  desire  to 
reduce  the  unit  cost  for  substation  construction  engineers 
■  have  been  working  on  a  more  convenient  type  of  switch¬ 
board  which  will  operate  over  these  extended  distances 
without  sacrificing  any  of  the  functions  provided  by  the 
common  type  of  switchboard.  This  has  resulted  in  the 
development  of  miniature  remote  control  and  metering 
equipment. 

The  fundamental  element  of  miniature  remote  control 
has  been  in  use  with  supervisory  control  equipment  for 
some  years  and  consists  principally  of  telephone  appa¬ 
ratus  adapted  to  control  purposes.  The  maximum  advan¬ 
tage  of  miniature  remote  control  is  derived  by  grouping 


the  apparatus  to  be  controlled  together  with  its  operating 
mechanism,  protective  equipment  and  the  necessary  low- 
voltage  and  low-current  isolating  relays  as  a  compact 
unit.  The  complete  unit  may  consist  of  one  piece  of 
apparatus  or  several  with  a  common  relay  location.  The 
isolating  relays  are  connected  to  the  low-voltage  control 
switches  at  the  control  center  by  standard  multi-conductor 
telephone  cable.  The  miniature  indicating  meters  are 
connected  through  the  same  type  of  cable  to  special  low- 
voltage  instrument  transformers  or  to  the  standard  in¬ 
strument  transformer  circuit  through  auxiliary  current  or 
potential  transformers  located  at  the  apparatus  unit. 

The  most  important  advantage  which  justifies  the 
growing  demand  for  miniature  remote  control  equipment 
is  its  possible  economy  over  other  available  forms  of  re¬ 
mote  control.  This  economy  is  due  principally  to  reduc¬ 
tion  in  size  of  the  control  room  and  the  grouping  of 
circuits  in  multi-conductor  telephone  cables,  thus  elimi¬ 
nating  a  large  number  of  more  expensive  cables  and  their 
associated  duct  runs.  The  possible  additional  complica¬ 
tion  caused  by  the  isolating  relays  and  auxiliary  trans¬ 
formers  is  more  than  offset  by  the  localizing  of  the 
operating  and  protective  relay  circuits,  which  are  com¬ 
pact,  short  and  readily  accessible. 

This  type  of  equipment  has  great  possibilities  in  solv¬ 
ing  the  problem  of  making  additions  to  existing  stations 
where  they  are  congested  or  where  the  control  room  is  of 
insufficient  size  to  permit  an  addition  to  the  switchboard 
in  its  present  form.  Moreover,  the  most  convenient 
geographic  location  for  the  control  house  may  be  selected 
as  reasonable  variations  in  distances  from  the  apparatus 
to  the  control  equipment  have  little  effect  upon  the  cost 
or  operations  of  this  type  of  equipment. 

Field  of  application 

In  selecting  the  type  of  control  equipment  to  be  in¬ 
stalled  in  a  substation  two  general  conditions  must  be 
considered:  First,  whether  an  existing  station  is  to  be 
rebuilt  or  enlarged  and,  second,  whether  an  entirely  new 
station  is  proposed.  It  is  in  this  first  group  that  engi¬ 
neers  of  the  Southern  California  Edison  Company,  Ltd., 
have  made  use  of  miniature  remote-control  equipment. 
At  the  present  time  there  are  four  substations  in  this 
system  which  are  equipped  or  are  being  equipped  with 
this  type  of  control  equipment  in  one  form  or  another. 
One  substation  has  a  complete  change  from  hand-operated 
control  to  this  type  in  an  existing  building,  while  the 
others  have  the  equipment  in  new  buildings,  replacing 
old  equipment. 

For  analysis  in  proposing  remote  control  for  future 
substations  on  this  system  the  substations  are  divided 
into  three  groups:  First,  the  major  or  220-kv.  trans¬ 
mission  substations;  second,  secondary  or  66-kv.  trans¬ 
mission  substations;  third,  distribution  substations. 
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Front  and  rear  views  of  miniature 
control  board  showing  compactness 
and  simplicity  of  apparatus  and  wiring 


In  the  first  group  the  station  equip¬ 
ment  is  spread  over  a  great  area  and 
there  are  a  large  number  of  units  to 
be  controlled  over  long  distances.  It 
is  with  this  type  of  station  that  the 
economy  of  miniature  remote-con¬ 
trol  equipment  is  more  pronounced 
through  reduction  of  switchboard 
size,  the  smaller  control  room  needed 
and  in  the  extensiveness  of  cable  lay¬ 
out  required. 

In  the  second  and  third  classes  of 
substations  the  use  of  miniature  con¬ 
trol  equipment  may  or  may  not  show 
a  saving  over  the  conventional  type. 

It  is  in  these  classes  that  the  proposed 
miniature  control  equipment  using 
the  conventional  type  of  circuit  but 
with  smaller  control  switches  will 
have  the  advantage  at  such  time  as 
the  equipment  is  obtainable  from 
manufacturers.  With  this  equipment 
the  isolating  relays  are  eliminated,  but  at  the  same  time 
the  telephone  cable  must  be  replaced  by  numerous  con¬ 
trol  cables  having  larger  conductors.  Thus  the  selection 
between  the  two  types  of  equipment  depends  almost 
entirely  upon  the  cable  lengths. 

After  the  decision  to  use  miniature  remote-control 
equipment  has  been  made  it  is  necessary  to  consider  the 
form  of  switchboard  to  be  used.  Due  to  its  great  flexi¬ 
bility,  a  great  variety  of  arrangements  are  possible.  The 


stations  may  be  grouped  into  those  requiring  individual 
indicating  metering  per  circuit  and  th«se  permitting 
group  metering. 

The  first  arrangement  requires  a  rather  expanded 
board  as  it  does  not  lend  itself  conveniently  to  the  use 
of  more  than  one  horizontal  row  of  control  and  indicat¬ 
ing  positions.  However,  this  arrangement  may  be  either 
of  the  desk  or  panel  form.  The  arrangement  of  one  of 
these  panel  type  switchboards  that  is  being  installed  in 


Legend 

A  -  Three-phase  ammeter 
V  -  Voltmeter 
R  -  Reactive  kv a.  meter 
F  -  Fretfueney  meter 
S  -  Synchroscope 
B  ■  Bia^ 


Arrangement  of  miniature  switch¬ 
board  for  individual  indicating 
metering  per  circuit 


Plaster  wall 


^'Fhor  line 
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a  major  220-kv.  substation  is  shown  in  the  accompanying 
drawing.  The  second  group  permits  design  of  a  much 
more  compact  board  as  shown  by  the  accompanying 
illustrations.  This  type  makes  best  use  of  a  panelboard 
with  a  number  of  horizontal  rows  of  control  switches, 
indicating  lamps  and  metering  keys  and  with  the  group- 
indicating  meters  at  the  top.  The  rear  view  of  the  board 
shows  the  wiring,  which  is  standard  telephone  switch- 

T 


board  wire  and  cable.  The  typical  schematic  wiring  of 
tftis  installation  is  shown  by  the  accompanying  diagran^ 
These  switchboards  were  built  in  the  shops  of  the 
Southern  California  Edison  Company,  Ltd. 

Installations  of  miniature  remote-control  equipmenr 
already  made  have  apparently  fulfilled  all  expectations 
and  present  indications  are  that  this  type  of  equipment 
will  be  used  much  more  extensively  in  the  future. 

'  T 
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Unsaturated  Market 


By  EARL  A.  GRAHAM 

R.  R.  Rree  Laboratories,  New  York 


Easiest  and  best  business  possibility 
in  electrical  industry. 

Available  market  of  $1,200,000,000. 
Detail  analysis 


1l(iHTlN(i  saturation  in  domestic  and  commercial 
(ields  is  sltown  by  careful  research  to  be  less  than 
.10  i)er  cent  of  the  level  considered  at  present  to 
be  minimum  gocwl  practice;  17  ikt  cent  of  the  standard 
recommended  for  safe  and  satisfactory  illumination;  1.1 
per  cent  of  the  probable  level  of  greatest  economic 
advantage,  and  the  .1  |kt  cent  of  possible  desirable  levels 
from  eye  and  health  considerations  alone. 

The  attainment  of  the  present  “minimum  good  prac¬ 
tice”  level  in  the  homes  of  the  country  would  more  than 
double  present  revenue  from  domestic  lighting,  so  this 
level  of  saturation  is  taken  as  the  immediate  objective 
for  consideration. 

The  time  required  to  reach  this  objective  depends 
largely  on  the  nature  of  the  efforts  made  in  that  direc¬ 
tion.  The  rate  of  growth  is  exceedingly  slow'  under 
the  present  lack  of  co-ordinated  and  properly  planned 
effort.  Results  similar  to  those  obtained  by  intensive 
work  in  other  industries  should  be  secured.  The  auto¬ 
mobile  industry  reached  a  stage  of  virtual  saturation,  as 
shown  by  the  accompanying  illustration,  in  less  than 
twelve  years  from  the  time  it  was  on  a  30  per  cent 
saturation  level.  Nine  years  should  he  ample  time  for 
the  electrical  indu.stry  to  secure  equivalent  results  in  the 
lighting  field. 

A  three-year  campaign  should  cover  one-third  of  the 
distance,  so  this  accomplishment  is  taken  as  the  imme¬ 
diate  objective  for  the  proposed  drive.  There  are 
approximately  21,000,000  domestic  electric  customers  in 
the  United  States,  so,  on  the  above  basis,  7,000,000 
should  be  brought  to  the  saturation  level  assumed  herein. 


rough  picture  of  the  total  possibilities  involved  in 
bringing  all  of  the  lighting  customers  in  American  homes 
up  to  the  minimum  saturation  level  is  given  below : 


Domestic  customers,  1930 .  20,438,000 

Energy  used  in  homes,  total  kw.-hr .  1 2,000,000,000 

Energy  used  for  lighting,  estimated  kw.-hr .  10,000,000,000 

Lighting  saturation,  present  minimum  good  practice  standard, 

per  cent .  30 

Increased  energy  estimated  necessary  to  bring  light  levels  up  to 

present  minimum  good  practice  standard,  kw.-hr .  24,000,000,000 

Possible  additional  revenue  at  4  cents  per  kw.-hr .  $960,000,000 

Per  lighting  customer  (domestic) .  $36 


This  takes  no  account  of  the  steady  growth  of  light¬ 
ing  customers  which  in  the  next  nine  years  should 
amount  to  some  9,000,000,  assuming  continuance  of  th« 
present  growth  rate  for  United  States  families,  as  shown 
on  the  attached  curve,  nor  does  it  include  commercial 
possibilities,  which  are  equally  great. 

A  campaign  of  nation-wide  extent  would  naturall'. 
reach  and  affect  all  lighting  customers  to  some  extent  or 
other,  but  for  estimating  purposes  it  is  considered  tha* 
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on  the  average  one-third  of  the  lighting  customers  in  the 
country  would  be  brought  up  to  the  “minimum  present 
good  practice”  standard  of  lighting.  The  assumption 
and  estimated  results  are: 

Number  of  domeetic  electric  customers  to  be  reached  in  the 


campaiirn . 7,000,000 

Saturation  level  to  be,  "minimum  present  good  practice,”  per 

attached  survey,  average,  foot-candlee .  10 

Added  annual  energy  consumption,  kw.-hr .  8,400,000,000 

\verage  rate  step  for  increment  business,  cents  per  kw.-hr .  3 

.Vdded  yearly  revenue,  domeetic  lighting .  $252,000,000 

Per  customer .  $36 


As  the  business  would  be  added  progressively  during 
the  entire  period  it  is  conservative  to  estimate  that  the 
total  results  of  energy  sales  for  the  three  years  would 
amount  to  one  year’s  revenue,  or  $252,000,000. 

Better  lighting  requires  better  fixtures  and,  in  turn, 
their  installation  and  necessary  changes  in  housewiring. 
The  manufacturer,  the  wiring  contractor  and  the  various 
vendors  of  electrical  goods  all  have  a  stake  in  this  project, 
which  may  conservatively  be  estimated  as  below: 


Kstimate  for  the  average  installation : 

Fixtures,  lamps,  etc .  $55.00 

Wiring  materials .  5.00 

Labor,  installation,  etc .  10.00 


Total  per  customer,  average .  $70.00 

Total  for  three-year  campaign,  7,000,000  customers .  $490,000,000 


In  addition  to  the  money  released  for  purchase  of 
electric  service  and  the  necessary  fixtures,  etc.,  in  which 
to  utilize  it  there  would  be  expenditures  for  additional 
generator,  line  and  distribution  equipment  of  at  least 
$.500,000,000,  giving  a  total  of  around  $1,200,000,000 
that  a  three-year  campaign  of  this  nature  would  put  into 
productive  circulation. 

Most  merchandisers  would  consider  themselves  for¬ 
tunate  if  they  could  get  business  on  a  10  |)er  cent  selling 
cost  basis.  On  this  basis  the  justifiable  expense  for 
.securing  the  utility  revenue  indicated  above  would  be 
$25,200,000.  With  this  amount  and  with  the  expendi¬ 
tures  that  the  manufacturers  of  lamps,  fixtures,  etc.,  and 


Relative  Revenue  Building  Possibilities  per  Dollar 
Initially  Invested  by  the  Consumer 

(E.  W.  Commery,  N.E.L.A.  Park) 


•Annual  Revenue 

.Average 

per 

Retail 

Annual 

Dollar  Spent 

•Article 

Price 

Revenue 

for  the  Device 

Lamps* . 

$0.20 

$0.78 

$3.79 

Irons . 

4.59 

4.32 

0.94 

Cookers . 

6.79 

6.00 

0.88 

Indirect-floor  lampst . 

25.00 

18.00 

0.72 

Toasters . 

5.50 

3.00 

0.55 

Heaters . 

4.75 

2.40 

0.51 

Ranges . 

150.00 

60  00 

0.40 

Percolators . 

4.74 

3.00 

0.39 

WaflBe  irons . 

7.78 

1.80 

0.23 

Refrigerators . 

255.00 

26.40 

0.  II 

Ironing  machines . 

76  00 

7.50 

0.  10 

Fans  (desk) . 

14.00 

0.96 

0.07 

Cleaners . 

55.00 

2. 16 

0.04 

Washing  machines . 

104  50 

1.44 

0  01 

*  Based  on  40-watt  lamps  in  average  sockets, 
t  300-watt  lamp  burning  1,000  hours  per  year. 


other  interested  parties  would  normally  consider  their 
reasonable  expense  of  getting  business  it  would  seem  that 
almost  any  kind  of  a  soluble  problem  could  be  worked 
out. 

Even  though  the  utilities  would  probably  be  justified 
in  spending  10  cents  out  of  the  first  year’s  dollar  to  sell 
the  idea  of  real  illumination  in  the  home,  we  believe 
that  the  job  could  be  done  with  an  "out-of-pocket 
expense”  of  half  that  amount  if  the  campaign  were  prop¬ 
erly  planned  and  its  execution  were  given  wholehearted 
co-o{)eration  by  all  concerned. 

The  capital  investment  to  serve  this  increment  business 
should  not  exceed  $3  per  dollar  of  gross  added.  Annual 
charges  at  1 1  |)er  cent  would  be  35  cents  and  adding  the 
5  cents  selling  cost  would  give  a  total  of  38  cents  cost 
of  business,  leaving  62  cents  for  energy  cost  and  addi¬ 
tional  margin  during  the  campaign  period  and  67  cents 
I)er  year  thereafter. 

(^ne  of  the  great  problems  of  modern  business  is  to 
find  markets  that  do  not  have  a  high  degree  of  saturation 


.^bout  two-thirds  of  the  homes  in  tlie 
United  States  are  now  served  with  elec¬ 
tricity.  The  use  of  light  in  these  homes, 
however,  is  below  one-third  of  the  illu¬ 
mination  level  indicated  by  present  good 
practice  as  a  minimum  requirement. 
Home  -  lighting  saturation,  therefore, 
is  not  over  30  per  cent  and  competent 
authority  has  estimated  it  at  17  per 
cent. 

Even  at  the  30  per  cent  basis  an 
energy  market  estimated  at  around 
24,000,000,000-kw.-hr.  is  available  in 
this  unsaturated  field.  At  present  rates 
this  would  return  more  than  $1,000,- 
000,000  annual  revenue. 

\\.  least  one-third  of  the  homes  are 
good  early  prospects  for  adequate  illu¬ 
mination.  Their  requirements  would  add 
at  least  $250,000,000  yearly  gross  to 
utility  revenues  and  would  provide  an 
additional  market  for  lamps,  fixtures. 


A  Billion  Dollar  Market 

wiring,  etc.,  of  around  $490,000,000,  be¬ 
sides  calling  for  the  expenditure  by  the 
utilities  of  some  $500,000,000  for  sta¬ 
tion,  line  and  distribution  capacity  to 
serve  the  business. 

The  opening  up  of  new  outlets  for 
the  productive  energy  of  the  country  is 
a  fundamental  requirement  to  the  im¬ 
provement  of  business  conditions.  Here 
is  an  ideal  outlet;  low  saturation,  cheap 
and  desirable  service,  low  first  cost, 
country-wide  distribution  of  activity  and 
large  volume.  (More  than  $1,0(X),(XX),- 
000  involved.) 

The  financial  burden  on  the  individual 
customer  would  not  be  heavy ;  about 
$106  for  investment  and  service  the  first 
year  and  $36  yearly  thereafter,  com¬ 
pared  with  $1,200  and  $400  for  an 
automobile  and  $250  and  $36  for  an 
electric  refrigerator. 

The  demand  for  increased  light  is 


backed  by  all  medical  and  social  author¬ 
ities.  This  demand  is  latent  in  the 
public  mind.  To  crystallize  it  requires 
the  proper  dramatization  of  the  ad¬ 
vantages  and  needs  of  more  light.  The 
key  to  the  business  created  by  this 
demand  is  effective  organization  of  ex¬ 
isting  merchandising  media. 

“What  is  everybody’s  business  is  no¬ 
body’s  business.”  Increased  lighting  will 
come  anyhow,  but  it  will  come  slowly, 
a.s  it  has  in  the  past,  by  being  “every¬ 
body’s  business.”  If  the  leaders  of  the 
electrical  industry  make  it  their  business 
to  see  that  the  proper  effort  is  made 
now,  the  industry  will  profit  by  the  in¬ 
creased  earnings  and  the  country  at 
large  will  benefit  by  the  stimulus  to 
productive  effort.  Indeed,  such  a  cam¬ 
paign  might  easily  set  forces  in  motion 
that  would  lift  us  up  out  of  the  slough 
of  depression. 
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and  which  are,  at  the  same  time,  of  importance  sufficient 
to  merit  the  work  required  to  win  them.  Here  we  evi¬ 
dently  have  a  market  and  a  product  that  ideally  fill  the 
requirements  for  organized  effort — ^low  saturation,  low 
unit  expenditure  by  the  customer,  general  acceptability 
and  need,  great  potential  volume,  and  with  interested 
parties  equipped  financially  to  make  the  effort  required 
to  win  the  market. 

If  we  look  for  a  single  commodity  to  take  the  place 
of  the  automobile  in  wealth  production,  we  look  in  vain, 
for  there  is  nothing  on  the  horizon  except  the  electric 
refrigerator,  and  that  is  already  contributing  its  share. 
“Home  improvement”  is  the  great  unsaturated  market 
and  the  one  most  susceptible  of  rapid  development  at  low 
unit  cost  to  all  concerned.  The  elements  of  this  market 
are  many,  but  the  one  probably  most  easy  to  develop 
and  that  will  give  the  greatest  return  is  better  lighting. 

As  the  clogging  of  the  rivers  of  distribution  by  the 
saturation  of  the  automobile,  the  building  construction 
and  other  markets  has  been  one  of  the  prime  causes  of 
the  recession  of  business,  would  not  the  opening  up  of 
new  channels  for  the  flow  of  productive  energy  help  start 
the  current  of  prosperity  moving  again?  We  believe 
it  would,  and  that  an  activity  such  as  outlined  herein 
is  one  of  the  most  practicable  channels  of  this  nature 
readily  available. 

Refrigeration  sales  a  measure  of  possibilities 

The  progress  of  the  home  refrigeration  business  dur¬ 
ing  the  past  three  years,  half  of  which  time  has  been 
under  the  depression  influence,  gives  a  valuable  indica¬ 
tion  of  the  possibilities  latent  in  an  active  development 
of  the  lighting  business.  A  comparison  of  actual  refrig¬ 
eration  campaign  results  for  the  past  three  years  with 
our  estimate  of  results  from  a  similar  lighting  campaign 
is  given  below : 

Refrigeration,  Domestic  Field 


1,920,000  units  sold  in  1928,  ’29  and  '30. 

Equipment  cost,  estimated  average  unit  $200 .  $384,000,000 

Utility  revenue,  estimated  total  for  the  three  years,  at  $36  yearly 
rate .  80,000,000 


Total  for  the  three  years .  $464,000,000 

Per  customer . .  $240 


Lighting  Campaign,  Domestic  Field 


7,000,000  domestic  customers  involved 

Equipment  and  wiring  cost,  estimated  average  $70 .  $490,000,000 

Utility  revenue,  estimated  total  for  the  three  years  at  $36  yearly 
rate .  252,000,000 

Total  for  the  three  years .  $742,000,000 

Per  customer .  $106 


The  sales  resistance  hurdle  of  high  first  cost  obviously 
is  much  lower  in  the  case  of  the  lighting  business  than 
in  the  sale  of  domestic  refrigeration. 

The  apparent  ease  with  which  this  hurdle  has  been 
taken  by  domestic  refrigeration,  even  under  the  handicaps 
of  being  a  new  article,  of  defective  pioneer  equipment, 
changing  models,  imperfectly  organized  effort  and  depres¬ 
sion  for  a  good  part  of  the  period  noted,  gives  an  indica¬ 
tion  of  the  probable  success  of  a  properly  planned  and 
executed  lighting  campaign,  depression  notwithstanding. 

The  above  indicates  the  existence  of  an  important 
opportunity  not  only  to  increase  the  scope  of  electric 
service  and  the  earnings  of  the  utility  companies,  but 
also  to  start  loosening  the  pursestrings  of  the  country 
and  thereby  to  aid  in  its  economic  revival. 


Can  this  opportunity  be  utilized?  The  answer  to  this 
question  can  be  given  by  a  relatively  small  number  of 
men,  the  leaders  of  the  electrical  industry. 

The  key  to  the  opportunity  is  public  psychology.  The 
average  American  must  be  persuaded  that  it  is  advan¬ 
tageous  to  use  more  light.  It  is  not  enough  to  prove 
this  as  a  fact.  The  fact  must  be  dramatized.  Such 
dramatization  of  facts  is  one  of  the  outstanding  devel¬ 
opments  of  modern  marketing,  as  evidenced  by  the  activ¬ 
ities  of  many  of  our  most  important  industries  which 
have  added  notably  to  their  earnings  and  prestige  by  the 
use  of  such  methods. 

Light  has  a  better  case  for  presentation  that  has  most 
other  services  commonly  used.  The  need  is  proper  and 
adequate  presentation  and  action. 

T 

Subway  Transformers 
Conserve  Office  Buildins  Space 


Floor  space  with  rental  value  is  at  a  premium  in  tall 
office  buildings  and  the  electrical  installation  is  expected 
to  contribute  its  quota  to  space  conservation,  especially  in 
buildings  tall  enough  to  require  substations  on  upper 
floors.  The  accompanying  illustration  indicates  the  com¬ 
pactness  possible  from  the  use  of  subway  type  trans¬ 
formers  (200  kva.  each)  due  to  the  subordination  of 
floor  area  to  height.  The  installation  shown  is  one 
compartment  of  the  41st  floor  vault  of  the  Empire  State 
Building  in  New  York  City. 
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Distribution  Costs 


Derived  by  Survey 


APPORTIONMENT  of  the  investment  in  the  dis- 
tribution  system  of  an  operating  company  is  one 
X  A  of  the  most  common  difficulties  encountered  in 
cost  analysis  work  for  electric  utilities.  The  main  prob¬ 
lem  in  properly  segregating  distribution  investment  is 
that  of  dividing  it  among  the  various  classes  of  business 
served.  In  lieu  of  exact  data  this  is  generally  done  by 
dividing  this  investment  by  assumed  percentages,  but  this 
invariably  brings  up  the  question  of  the  accuracy  and 
proper  basis  for  these  percentages,  which  usually  con¬ 
tain  a  factor  for  customer  density  and  another  factor 
based  on  the  demand  of  the  customers  in  each  class. 

A  method  giving  greater  accuracy  has  been  developed 
within  the  last  few  years  in  conjunction  with  engineering 
surveys  of  the  distribution  plant  and  their  correlation 
with  the  uniform  classification  of  accounts.  In  repre¬ 
sentative  cases  the  figures  obtained  by  co-operating 
efforts  have  checked  within  about  10  to  15  per  cent  of 
the  total  distributing  investment,  amounting  to  several 
millions  of  dollars  in  rate  base  assembly  and  even  closer 
in  many  individual  sub-total  items.  The  remainders 
could  be  adjusted  by  percentage  with  minimum  error. 

For  the  material  presented  below  in  illustrating  the 
application  of  this  method  in  a  normal  case  the 
Electrical  World  is  indebted  to  Col.  C.  F.  Lacombe, 
of  Lacombe  &  Leffler,  New  York  City,  who  has  con- 

Typical  Field  Sheet  for  Circuit  Cost  Allocation 


Circuit  No.  2029-WH 

Under 

Ground 

Overhead 

Total 

Value . 

.  $5,596 

$14,061 

$19,657 

Connected  Transformers 

Classification 

No.  Total  Kva. 

Per  Cent 
of  Total 

Value 

Residential . 

8 

68 

16 

$612 

Commercial . 

n 

150 

34 

1,350 

Industrial . 

12 

221 

50 

1,989 

— 

— 

— 

Total . 

51 

439 

IpO 

$3,951 

Connected  Services 

1 

Value 

Classification. . . 

.  No. 

Value 

Residential . 

.  145 

$981 

Commercial . 

.  26 

202 

Industrial . 

.  22 

556 

— 

Total . 

.  193 

$1,739 

Circuit  Loading 

Circuit 

Per  Cent 

Classification 

Denumd,  Kw. 

Usage  of  Line 

Residential . 

58 

7 

Commercial . 

30 

12 

Industrial . 

380 

81 

Total. 
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100 


Claaaification 

Residential . 

Commercial. _ _ 


— Each  circuit  analyzed  by  enqineers. 
— Major  results  check  closely. 

— Method  applicable  to  whole  distri¬ 
bution  system. 


tributed  much  to  progress  in  public  utility  cost  analysis 
during  the  past  decade.  For  the  sake  of  simplicity  the 
material  will  be  confined  mainly  to  the  procedure  as  used 
to  determine  distribution  system  investment  for  resi¬ 
dential  service. 

In  a  given  distribution  system  it  is  common  to  find  the 
distribution  lines  used  for  the  following  services:  Resi¬ 
dential,  commercial  lighting,  commercial  or  retail  power, 
wholesale  power,  municipal  street  lighting,  and  other 
utilities.  It  is  not  difficult  to  get  the  investment  in  the 
lines  to  other  utilities  and  municipal  street  lighting  and 
it  can  also  be  very  closely  obtained  for  the  large  power 
users.  This  would  leave  the  remainder  to  be  determined 
for  the  first  three  and  part  of  the  fourth  class  of  serv¬ 
ices.  In  several  cases  the  problem  was  met  by  the  fol¬ 
lowing  method : 

Arbitrary  percentages  unsatisfaaory 

In  determining  the  distribution  of  this  balance,  dis¬ 
satisfaction  arose  in  connection  with  the  method  of 
allocation  among  these  four  classes  by  arbitrary  per¬ 
centages  of  the  distribution  costs,  consisting  of  overhead 
lines,  poles,  etc.,  and  underground  conduits,  conductors, 
transformer  costs  and  the  like.  Endeavor  was  therefore 
made  to  obtain  from  company  engineers  on  the  operating 
property,  familiar  as  they  were  with  the  distribution 
system,  fairly  accurate  surveys  of  the  existing  lines  and 
the  classes  of  service  which  these  supplied.  After  the 
engineers  learned  what  was  desired,  patient  effort,  sur- 


-Account  Nambcrs- 


Total .  $4,338 


U.  G.**  Underground. 

O.  H.  “  Overhead. 

330,  333  Underground  circuita  (conduite  and  con¬ 
ductors). 


U.  G. 

0.  H. 

O.H. 

U.  G. 

Services 

Transformers 

330 

331 

332 

333 

335 

336  and  337  ToUl 

$304 

$287 

$299 

$88 

$981 

$612 

$2,571 

521 

491 

513 

151 

202 

1,350 

3,228 

3,513 

3,316 

3,465 

1,019 

556 

1,989 

13,858 

$4,338 

$4,094 

$4,277 

$1,258 

$1,739 

$3,951 

$19,657 

331,  332  Overhe^  circuits  (poles,  wires,  fixtures). 
335  services. 

336,  337  Transformers  and  installation. 
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veys,  circuit  maps,  work  orders,  unit  cost  data  and  skill¬ 
ful  use  of  their  understanding  of  the  local  system 
developed  information  so  accurate  that  the  sum  of  the 
charges  turned  in  for  each  class  of  service  nearly  reached 
100  per  cent  of  the  total  of  the  recorded  investment  in 
the  distribution  system. 

This  procedure  took  several  weeks  in  concrete  ex¬ 
amples,  but  was  well  worth  the  trouble  since  it  removed 
from  the  segregation  of  costs  a  large  element  previously 
distributed  in  estimated  percentages,  which,  at  best,  fell 
into  the  class  of  educated  opinions.  By  the  method  above 
referred  to  the  costs  were  placed  where  they  belonged  in 
a  manner  susceptible  of  proof. 

Once  customer  and  distribution  costs  are  ascertained 
with  reasonable  accuracy,  there  is  little  else  in  cost 
analysis  which  does  not  fall  within  the  generally  ac¬ 
cepted  Hopkinson  demand  theory. 

In  commission  proceedings  it  is  not  infrequent  to 
encounter  the  criticism  of  a  company  rate  base  alloca¬ 
tion  to  the  effect  that  too  much  of  the  distribution  invest¬ 
ments  have  been  charged  to  the  residence  and  commercial 
lighting  classes  and  too  little  to  the  power  classes,  par¬ 
ticularly  large  competitive  power  customers.  In  view  of 
the  many  separate  distribution  systems  that  often  make 
up  the  total  investment  in  this  item  of  distribution,  over¬ 
all  percentages  appear  to  be  a  poor  reliance.  Actual 
surveys  by  company  engineers  of  distribution  lines  afford 
material  for  closely  approximating  the  investment  in 
lines  used  to  serve  each  class  of  business. 

Procedure  in  analyzing  residential  service 

In  the  analysis  just  mentioned  it  was  of  course  desired 
to  determine  the  total  investment  chargeable  to  the  resi¬ 
dential  service,  as  a  part  of  a  cost  analysis  covering  all 
classes  of  the  company’s  business.  The  method  of  pro¬ 
cedure  used  in  finding  the  distribution  investment  due  to 
domestic  service  typifies  the  routine  which  had  to  be  fol¬ 
lowed  in  order  to  ascertain  the  proportion  of  this  part  of 
the  system  investment  as  a  whole  devoted  to  home  use  of 
electricity  or  to  other  services. 

It  was  known  from  one  company’s  records  that  its 
total  transmission  and  distribution  system  investment 
was  $16,250,000  as  of  a  stated  date.  The  cost  engineer¬ 
ing  problem  was  to  break  down  this  total  into  costs  due 
to  the  classes  of  business  already  mentioned.  It  was 
ascertained  that  the  total  investment  in  the  transmission 
system  was  $6,762,000,  leaving  $9,488,000  as  the  total 
distribution  investment.  The  uniform  classification  of 
accounts  gives  the  distribution  system  investment  as 
charged  to  substation  equipment,  underground  and  over¬ 
head  construction,  transformers  and  services.  The  com¬ 
pany  engineers  were  requested  to  study  their  numbered 
and  listed  circuits  as  shown  on  the  circuit  maps  and 
estimate  the  cost  of  each  of  these  in  toto,  in  underground 
and  overhead  proportions,  and  in  terms  of  the  classes  of 
service  handled. 

In  the  typical  circuit  for  which  the  field  sheet  tabula¬ 
tion  for  use  of  the  company’s  engineering  department  is 
shown  the  transformers  and  services  connected  to  the 
circuit  are  divided  according  to  the  class  of  service  sup¬ 
plied  by  each  unit  installed.  The  demands  of  each  class 
of  business  supplied  by  the  circuit  are  measured  or 
estimated  as  best  may  be  by  the  engineers  of  the  oper¬ 
ating  company  familiar  with  those  circuits  and  the 
percentage  of  line  usage  by  each  class  of  business. 

The  investments  in  underground  facilities,  overhead 


line  equipment,  services  and  transformers  are  tabulated 
under  the  uniform  classification'  of  accounts  numbers 
corresponding  to  each  and  the  totals  correspond  to  the 
values  of  the  items  making  up  the  circuit.  These  account 
number  totals  are  then  split  into  residential,  commercial 
and  industrial  items  which  make  up  the  total  of  each 
account  number.  The  grand  total  of  all  items  equals  the 
value  of  the  circuit  as  obtained  by  the  engineering 
department. 

In  other  words,  the  accounts  were  built  by  engi¬ 
neers  from  the  bottom  up  and  not  by  accountants 
subdividing  the  total  account  figure. 

Thus,  the  investment  value  of  the  typical  circuit 
No.  2029-Wh  was  $19,657,  divided  as  shown  between 
overhead  and  underground.  There  were  51  transformers, 
valued  at  $3,951  installed,  of  which  eight,  aggregating 
68  kva.,  served  residential  customers.  The  combined 
residential  transformer  rating  represented  16  per  cent 
of  the  group  and  the  proportional  value  of  the  residential 
transformers  was  $612.  Likewise,  •  the  number  of  resi¬ 
dential  services  on  the  circuit  totaled  145,  the  value  of 
these  being  $981,  as  overhead  services. 

The  company  engineers  estimated  that  the  residential 
usage  of  the  circuit  amounted  to  7  per  cent  of  the  total 
usage.  The  total  of  the  four  overhead  and  underground 
account  classifications  Nos.  330,  331,  332  and  333  was 
$13,697.  The  7  per  cent  usage  chargeable  to  residential 
customers  totaled  $978.  The  company  engineers,  through 
their  familiarity  with  the  demands  and  use  of  the  circuit 
and  the  work  orders,  then  split  this  total  of  $978  into 
the  account  classification  numbers,  giving  the  respective 
items  $304,  $287,  $299  and  $88  for  the  resulting  segre¬ 
gation  of  the  residential  investment. 

The  final  portion  of  the  circuit  investment  chargeable 
to  residence  service  is  the  sum  of  the  items  listed  under 
the  several  account  numbers,  amounting  in  the  typical 
case  to  $2,571. 

From  the  itemization  of  individual  circuits  are  built 
up  the  total  investments  applicable  to  each  class  of  busi¬ 
ness  throughout  the  distribution  system.  The  same  prin¬ 
ciples  are  applied  to  determine  the  cost  chargeable  to 
each  class  of  business  for  substations,  transmission  sys¬ 
tem  and  generating  plant  investment.  The  proportion  of 
transmission  and  generating  plant  investment  due  to 
residence  service  is  obtained  by  the  ratio  of  the  residence 
individual  class  demand  to  the  total  non-coincident  de¬ 
mand.  Operating  costs  can  also  be  determined  with  due 
weight  to  expenses  dependent  on  demand,  energy  used 
and  customers  supplied. 

An  example  of  how  all  these  classified  and  segregated 
items  appear  in  a  tabulation  of  the  investment  required 
by  the  residential  class  of  business  is  given  in  the  accom¬ 
panying  table. 

Summary  of  Investment  Required  by  Residential  Business 


steam  and  hydro  plant,  including  land  and  structures .  $2,729,000 

Transmission  system,  including  land,  structures,  overhead  and 

underground  lines .  1,031,300 

Distribution,  including  land,  structures,  underground,  overhead 

lines  and  transformers .  2,818,800 

Miscellaneous,  general  and  office  equipment,  including  stores, 

transportation  equipment,  materials  and  supplies .  581,200 

Meters  and  customer  investment,  including  services,  meters,  land 
and  structures  for  general  offices,  stores  and  transportation .  2,406,200 


Total .  $9,566,589 
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These  items  include  investment  in  unfinished  construc¬ 
tion,  but  not  working  capital  or  intangible  capital,  which 
are  detailed  separately  in  the  actual  analysis. 

Examples  of  method’s  accuracy 

A.  few  examples  from  a  cost  analysis  are  g^ven  to 
show  the  accuracy  which  this  class  of  work  is  attaining 
in  rases  where  conscientious  co-operation  takes  place 
between  company  engineers  and  consultants.  It  must  be 
remembered  that  in  a  comparatively  rapid  appraisal  of 
the  lines  100  per  cent  accuracy  to  the  charges  in  the  uni¬ 
form  classification  of  accounts  cannot  be  expected  and  is 
not  really  feasible.  But  in  one  case  the  engineers  of  the 
operating  company  computed  a  total  of  $2,173,000  as  the 
investment  in  underground  distribution  system  construc¬ 
tion,  against  the  classification  of  accounts  actual  invest¬ 
ment  of  $2,344,000.  On  the  same  basis  the  company 
brought  in  ^,517,000  and  the  accounts  showed  $3,724,- 
000  for  the  overhead  distribution  system;  for  services 
rendered  to  customers  the  investment  computed  by  the 


company  was  $777,000  and  by  the  accounts  $800,000. 

All  agreement  to  84.36  per  cent  on  total  distribution 
investment  was  reached  in  another  cost  analysis  sum¬ 
marized  below  for  the  distribution  system  of  an  operat¬ 
ing  company  whose  engineers  worked  with  the  field 
sheets  for  nearly  three  months  prior  to  the  arrival  of 
the  consultants  from  an  investigation  in  another  part  of 
the  country.  Collusion  was  out  of  the  question,  and  the 
results  reveal  a  gratifying  degree  of  accuracy  as  a  basis 
for  cost  analysis  whether  for  rate  basing,  the  design 
of  promotional  rates  or  other  purposes: 


Book 

Engineering 

Item 

Value 

Survey 

Ratio 

District  and  customers'  substations . 

$820,951 

$752,301 

91.6 

Underground  lines . 

558,275 

551,291 

98.7 

Overhead  lines . 

2,799,281 

2,215,154 

79.1 

Services . 

196,337 

176,703 

90 

Line  transformers . . . 

688,397 

576,006 

83.6 

$5,063,241 

$4,271,455 

84.36 

T  T  T 


New  Standards  for  Industrial  Flashlight  Performance 


Recent  developments  insuring  superior  dry  battery 
manufacture  and  the  adoption  of  standard  test  pro¬ 
cedures  for  these  batteries  promise  decided  advantages 
to  producers,  distributors  and  users  of  industrial  flash¬ 
lights.  A  conference  on  testing  of  industrial  flashlight 
batteries  held  under  the  auspices  of  the  Bureau  of 
Standards  and  the  American  Standards  Association  sec¬ 
tional  committee  concerned  was  attended  by  practically 
all  important  battery  makers  and  a  considerable  number 
of  big  users  of  industrial  flashlights,  such  as  public 
utility  companies,  telephone  and  telegraph  companies  and 
railroads. 

Substantially  unanimous  agreement  was  reached  by  this 
group  as  to  the  types  of  performance  expected  and  the 
tests  which  should  be  established  to  guide  purchasers 
and  insure  good  battery  quality. 

1  Two  types  of  industrial  service  can  be  defined.  “Heavy 
industrial  service”  is  characterized  by  a  battery  life  in 
regular  daily  use  extending  over  five  days  or  less.  Meter 
reading  in  metropolitan  areas  or  in  commercial  parts  of 
smaller  communities  typically  involves  such  heavy  serv¬ 
ice.  “Light  industrial  service”  is  characterized  by  a 
battery  life  of  a  week  or  more,  ranging  in  many 
instances  up  to  several  months.  It  includes  such  appli¬ 
cations  as  meter  reading  in  residential  districts  or  in  the 
more  scattered  service  areas  of  towns  and  cities,  “trouble 
shooting”  about  works  or  in  the  distribution  system,  or 
that  occasional  industrial  use  of  the  flashlight  typical 
of  many  plants. 

Two  tests  are  recommended,  each  appropriate  to  the 
class  of  service  expected.  The  heavy  service  test  con¬ 
sists  simply  of  discharging  the  sample  battery  through 
a  resistance  coil  of  4  ohms  per  cell  for  a  four-minute 
period  out  of  each  fifteen  minutes  during  the  total  of 
eight  hours  per  day.  The  test  is  completed  when  the 
voltage  of  tire  cell  is  0.8  at  the  end  of  such  four-minute 
test  period.  Since  good  quality  flashlight  batteries  for 
heavy  industrial  service  will  have  a  useful  life  of  from 
400  to  600  service-minutes,  this  test,  involving  closure 


of  128  minutes  per  day,  will  ordinarily  be  completed  in 
four  to  five  days.  The  light  service  test  discharges  the 
sample  battery  through  4  ohms  per  cell  for  four  minutes 
each  hour,  eight  hours  per  day,  to  the  same  terminal 
voltage.  Thus  the  test  includes  32  minutes  of  discharge 
per  day,  and  for  a  first-class  cell  will  extend  to  approxi¬ 
mately  three  weeks. 

Purchasers  of  industrial  flashlight  batteries  secure 


0  100  400  600 


Minutes 

Commercial  flashlight  cells  should  have 
400  to  600  minutes  life 

Seven  makes  of  cells  tested  for  Bureau  of  Standards 
conference  show  varying  service  life. 

guarantees  from  all  important  makers  as  to  the  perform¬ 
ance  of  their  product  under  these  tentative  standard  test 
conditions.  It  is  important  that  large  purchases  of 
flashlight  batteries  be  made  with  the  understanding  as  to 
which  type  of  service  is  intended,  since  the  larger  manu¬ 
facturers  make  two  corresponding  types  of  cell  for  indus¬ 
trial  service. 
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(Application  of  these  elements  is  shown 
on  the  opposite  page.) 

(a)  Doubletree  and  dynamometer  for 
transverse  loads. 

(b)  Attachment  of  tower  to  fixed  grillage 
showing  pans  for  vertical  leads  in  back¬ 
ground. 

(c)  Doubletrees  for  transverse  rig. 

(d)  Doubletree  and  dynamometer  for 
longitudinal  leads. 

(e)  Peak  rig  for  concentrated  load. 
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To  ground-wire 
d  peak 


rvice 


To  similar  rig  for 
fyr  ends  of  crossarms 


By  N.  B.  OBBARD 

Tower  Department, 

American  Bridge  Company,  Pittsburgh,  Pa. 


Turnbuckles 


SO.OpOIb. 
electric  screw-. 


Dynamometer 


50,000 lb.  electric 
screw 

Ri9  for  Transverse  Loads  Rig  for  Longitudinal  Loads 

Test  loads  may  be  applied  to  closely  simulate 
service  conditions 


Due  to  the  large  duplication  of  units  for  a  line  of 
transmission  towers  it  is  important  that*he  design 
be  made  to  fine  limits  and  that  the  details  be 
as  economical  and  convenient  as  possible.  The  behavior 
of  standard  types  of  towers  under  load  can  be  closely 
predicted,  but  from  time  to  time  new  designs  are  devel¬ 
oped  which  can  only  be  satisfactorily  investigated  by 
means  of  full-size  tests. 

To  meet  the  need  of  full-size  testing  of  towers  the 
American  Bridge  Company  has  recently  built  a  new  test 
frame  at  its  Shiffler  tower  plant  in  Pittsburgh.  This 
frame  takes  the  place  of  an  old  structure  which  was  built 
in  1912  and  which  had  grown  too  small  for  modem 
transmission  towers. 


Towers  up  to  100  ft.  in  height  may  be  tested  here 
either  on  a  fixed  grillage  or  upon  their  own  earth  anchors. 
The  frame  is  built  throughout  of  galvanized,  bolted  steel 
with  earth  grillage  anchors.  The  greatest  load  which  has 
so  far  been  applied  by  means  of  it  is  a  concentrated 
pull  of  110,6(X)  lb.  85  ft.  above  grade.  This  gave  a 
reaction  of  247,300  lb.  per  leg  on  the  fixed  grillage  with 
a  maximum  movement  of  ^  in. 

The  loads  on  an  ordinary  double  circuit  tower  under 
test  must  be  suitably  divided  between  seven  points.  The 
development  of  a  simple  and  reliable  pulling  rig  has  there¬ 
fore  been  a  matter  of  importance.  The  transverse  and 
longitudinal  loads  are  distributed  through  adjustable 
doubletrees,  with  reduction  rigging  if  necessary,  and 
brought  down  to  two  50,000  lb.  dynamometers  which 


Towers  up  to  100  ft.  high  may  be  fully  tested 
with  this  frame 


’■fO'  2-ton  boom  movable  to 
C  any  bent  of  the  frame 


Monorail  for 
K  ''<i,movmg  frames 


Srovnot-wire 
load . 


Doubletrees  for 
transverse  loads 
L I  Top  conductors 
\\and  ground-wire 
Vfienfer  and  bottom 


'Movable 


Rig  to  give  3 
equal  cor, dcctoi 
toads  fi'' 


■2-l8^fxS8lb. 


'&rouncf-wire 


Electric  Steam  Boiler 


As  reported  by  N.  D.  Paine,  electrical  apparatus  committee,  Canadian 


Electrical  Association,  at 

the  recent  annual  meeting  of  that  organization 

Voltage . 

550 

550 

575 

2,200 

2,200 

2,300 

2,200 

2,200 

2,300 

2,400 

2,200 

Rating,  kw . . . 

500 

2,000 

1,500 

600 

800 

750 

3,750 

5,000 

5,000 

5,000 

8,000 

Pressure  lbs.  sq.in . 

40 

160 

70 

75 

200 

120 

160 

240 

240 

210 

200 

Control . 

Automatic 

Manual 

Manual 

Manual 

Manual 

Automatic 

Manual 

Manual  or 

Manual 

Manual 

Manual 

Automatic 

98% 

90% 

95% 

98% 

97% 

91% 

95% 

approx. 

3  years 

5  years 

3  years 

3  months 

1-2  years 

1  year 

4  years 

wear  in  40,- 

dition  after 

000.000 

3  years 

kwh 

2  years 

2  years 

1  year 

9  years 

1  year 

2  years 

more 

2  years 

changed  in 

6  years 

Life  of  groundplates  and  heads . 

Indefinite 

5  years 

Indefinite 

No  re- 

Still  good 

No  re- 

Very  little 

Indefinite 

8  years 

2  years 

placement 

after  7 

newals  ip 

wear 

in  2}  years 

years 

9  years 

Number  of  tanks . 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

97% 

96% 

95% 

99% 

approx. 

96% 

No 

No 

No 

No 

No 

No 

No 

No 

evidence 

Quality  boiler  feedwater . 

100% 

30% 

90% 

Fair 

River 

Fair  ' 

Unfiltered 

Fair 

Soft,  no 

From  ac- 

Excellent 

condensate 

condensate 

cc/udonsate 

water 

river  water 

scale 

cumulator 

Very  fttle 

3%  hourly 

10% 

None 

Very  small 

continuous 

none  at  full 

load 

How  often  are  boilers  blown 

down . 

Daily 

Every  eight 

Once  daily 

Weekly 

Once  daily 

Twice  daily 

Shut  down 

Operation 

Weekly 

Every  four 

Once  daily 

hours 

for  cleaning 

intermit- 

hours 

every  5  or  6 

tent 

weeks 

Difficult  to  balance  load  in  each 

phase . 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Max.  satisfactory  load . 

800  kw. 

125% 

1,500  kw. 

100% 

100% 

1,000  kw 

100% 

5,000  kw. 

7,000  kw. 

7,000  kw. 

150% 

Min.  satisfactory  load . 

50  kw. 

50% 

500  kw. 

25% 

20% 

200  kw. 

20% 

500  kw. 

500  kw. 

1,500  kw. 

20% 

Type  of  relay  protection . 

Overload 

I.T.L.over- 

Overload 

PQ-CGE 

Overload 

Overload 

Overload 

Overload 

Overload 

Inst,  over- 

Overload 

load 

and  under 

no  voltage 

and  po- 

Low 

and 

load  under- 

voltage 

^teptial 

t/alaiiLe 

voltage 

ground 

voltage 

100% 

Very  low 

Negligible 

$0.0I016 

available 

1,000 

1,000 

per  1,000 

1,000 

1,000' 

kw.-hr. 

pounds 

kw.-hr. 

kw.-hr. 

kw.-hr. 

of  steam 

opened 

are  used  to 

only  on 

used  for 

on  surplus 

intermit- 

once  a  year 

improve 

Sundays 

heating 

power. 

tently 

for  cleaning 

load  factor 

during 

only  at 

Mainte- 

according 

and 

of  power 

winter 

25-35  pds. 

nance  in- 

to  water 

inspection 

house 

eludes 

conditions 

cleaning 

boiler  once 

a  month. 

Results  j 

very 

satisfactory! 

1 

are  close  together  and  may  be  read  from  a  central 
observation  point.  The  load  is  applied  by  means  of  two 
50,000-lb.  electrically  driven  mechanical  screws,  oper¬ 
ated  from  a  central  control  station.  These  screws  give 
a  smoothly  applied,  easily  controlled  load  which  has 
proved  to  be  very  satisfactory  for  testing  purposes. 
Vertical  test  loads,  which  are  comparatively  small,  are 
applied  by  means  of  scale  pans  and  60-lb.  spelter  blocks. 
A  2-ton  40-ft.  gasoline-driven  boom  is  used  for  making 
changes  in  rig  and  erecting  towers.  It  is  shown  in  the 
drawing  on  page  471. 

When  towers  are  tested  on  a  fixed  grillage  foundation 
a  structural  shoe  is  built  up  to  fit  the  tower  stub.  The 
legs  subject  to  uplift  are  anchored  down  by  means  of 
2^-in.  anchor  bolts.  The  27-in.  112-lb.  Carnegie  beams 
used  in  the  anchorage  represent  some  of  the  heaviest 
work  which  has  been  galvanized  up  to  the  present  time. 

The  frame  was  completed  in  the  spring  of  1930  and 
has  proved  to  be  highly  satisfactory.  Using  a  gang  of 
five  men  it  is  possible  to  erect,  rig,  test  and  dismantle 
small  towers  in  four  working  days.  Six  test  pulls,  involv¬ 
ing  three  changes  of  rig,  with  intermediate  readings,  have 
been  made  in  three  hours.  This  new  frame  expedites 
the  testing  of  towers  and  increases  the  knowledge  at 
present  available  on  the  subject. 


Visual  Efficiency  in  Quiet 
and  Noisy  Vrorkplaces 

By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory, 

General  Electric  Company,  Cleveland,  Ohio 

Scientific  investigations  which  seek  to  establish  rela¬ 
tionships  between  lighting  and  work  production  are 
usually  controlled  so  as  to  minimize  the*  effect  of  disturb¬ 
ing  and  irrelevant  factors.  The  results  of  such  researches 
are  more  closely  applicable  to  ideal  working  conditions 
than  they  are  to  those  commonly  encountered  in  the 
work-world.  It  is  recognized  that  noise  exerts  a  del¬ 
eterious  influence  upon  the  nervous  system  and  it  can 
be  shown  that  it  also  influences  the  efficiency  of  working. 
The  increased  attention  that  is  being  given  to  noise  pre¬ 
vention  is  an  indication  of  the  importance  of  this  subject 
to  the  industrial  world. 

We  recently  conducted  an  experiment  in  which  the 
rate  of  performing  exacting  visual  work  was  measured 
for  two  different  conditions:  (1)  In  a  quiet  room  and 
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Performances  Compared 


Voltage . 

Rating,  kw.-hr . 

Pressure,  pounds . 

Control . . 

Av.  operating  efficiency. 
Life  of  electrodes . 


Life  of  bushings . 


Life  of  ground  plates  and 
heads . 


Number  of  tanks. . . 
Dryness  of  steam. . . 
Hydrogen  excessive. 


Quality  boiler  feed-water. 
Percentage  bleed . 


How  often  are  boilers  blown 
down . 


Difficult  to  balance  load  in  each 
phase . 


Max.  satisfactory  load . 

10,000  kw. 

Min.  satisfactory  load . 

1,000  kw. 

Type  of  relay  protection . 

Overload 
and  ground 

Reliability . 

Good 

Maintenance  costs . 

$0.0022  per 
1,000  lb. 
steam 

Remarks . 

.Steam 

2,200 

2,200 

3,600 

4,400 

4,400 

10,000 

12,000 

5,000 

7,500 

24,000 

160 

127 

125 

225 

150 

Manual 

Manual 

Automatic 

Manual 

Manual 

95.2% 

92% 

97% 

97% 

94% 

1  year 

W.L 

10,000,000 

Rods 

8  months 

kw.-hr. 

8  weeks 

C.I. 

Cast 

i 

2  years 

1-2  years 

6-8  months 

2  years 

6  months 

No 

Good 

None 


Every  four 
hours 


Originals 
still  in 
service 
3 

92% 

No 

Good 

Bleeding 
small  % 
con¬ 
tinuously 

Twice  per 
week 


No 


14,000  kw. 
4,500  kw. 
Unbalance 
and 

overload 

Good 


Two  boilers 
each  12,000 
kva.  used 
intermit¬ 
tently  dur-| 
ing  night 
on  dump 
power. 
Sundays 
and  holi¬ 
days  on 
contract 
power 


S  years  or 
more 


96% 

No 

25% 

condensate 

1-10% 


3  times 
daily 


No 


6,000  kw. 
1,000  kw. 
Overload 
and  ground 

Good 


I 

98% 

No 

Good 


Every  half 
hour 


No.  de¬ 
pends  on 
condition  of 
electrodes 
8,000  kw. 
1,500  kw. 
Overload 


Good 

0.002-008 
cent  per 
kw.-hr. 
Baffles  pre¬ 
vent  cur¬ 
rent  con¬ 
centration 
at  tip  of 
electrodes 
and  in¬ 
crease  life 
of 

electrodes 


4  years 
No  wear 

3 

98% 

No 

Good 

3-4% 


Weekly 


No 


28,000  kw. 
3,000  kw. 
Overload 


$  1 . 40  per 
million 
kw.-hr. 
Outage  on  3 
Boilers  fur 
1930,  2 
hours  14 
minutes 


6,600 

10,000 

200 

Manual 
98.5% 
3-4  years 


7-10 

months 


No  experi- 


96% 


not 

90% 


hours 


No 


12,500  kw. 
1,500  kw. 
[nst.  &  tim( 
overload 
low  voltag< 
O.K. 

$0.00622 
per  1,000 
kw.-hr. 


6,600 

6,600 

6,600 

6,600 

13,200 

15,00 

25,000 

28,000 

42,000 

32,000 

2000 

125 

150 

200 

150 

Manual 

Manual 

Manual 

Manual 

Manual 

97.9% 

96% 

92% 

97% 

92% 

108-12 

2-4  years 

160,000,000 

Tip  2  years 

6  months 

months 

kw.-hr. 

Base  1  year 

4-5  months 

8-10 

6  months 

Inner 

1-2  years 

months 

4  months 
outer 

18  months 

1  Originals 

5  years 

5  years 

Gr.  plates  3 

No  replace- 

still  in 

head  indef. 

years, heads 

ment  in 

service 

over  4  years 

5  years 

3 

3 

3 

3 

3 

98% 

99% 

98% 

9J^c 

97% 

i  No 

No 

No 

No 

1 

remarks 

1  Good 

River  water 

Good  60% 

Good  50% 

Good 

condensate 

condensate 

2% 

V'aries  with 

1-2%  fuU 

0-18% 

1-6% 

load 

load  30- 
40%  light 

continuous 

load 

Every  eight 

Every  two 

Three  times 

1  foot  in 

Every  six 

hours 

weeks 

daily 

each  tank 
every  four 

weeks 

hours 

No 

No 

No 

No 

No 

20,000  kw. 

25,000  kw. 

28,000  kw. 

42,000  kw. 

36,000  kw. 

5,000  kw. 

6,000  kw. 

4,000  kw. 

10,000  kw. 

16.000  kw. 

Overload 

Overload 

Overload 

Overload 

Overload 

ground  and 

and  po- 

and  low 

and  ground 

unbalance 

tential  bal. 

voltage 

Good 

Practically 

100% 

•  $350  per 

Good 

Good 

Very  good 

0.00217 

1.75  cents 

0  016  cent 

$0.0057 

ct.  per 
kw.-hr. 

Year 

per  1,000 

per  1,000 

per  1,000 

lb. 

lb. 

lb. 

Above  fig- 

Two  boilers 

Low  effi- 

S  s  a 

Low  effi- 

ures  bas^ 

of  this 

ciency  due 

ciency  due 

on  normal 

rating 

to  weekend 

^  *.2 

to  losses  in 

rating 

operation 

accumu- 

bushings  re- 

at  very  light 

c'3  fe 

lator  and  to 

cently  re- 

load.  Elec. 

week  end 

designed 

boilers  take 

.C  3*2  O’  c 

operation 

and  opera- 

all  load  va- 

S  u'O  ^  M 
2 

at  very 

tion  im- 

nation. 

light  loads 

proved 

Sodium 

«  ^  V  a 

carbonate 
put  in  feed- 
water  when 
starting  a 
cold  boiler 

Im1| 

o 

s  s  o  fl  8 

(2)  in  a  room  in  which  several  10-kw.  motor-generator 
sets  were  operated.  The  visual  work  was  done  in  a  booth 
and  at  a  level  of  illumination  of  5  foot-candles  in  both 
situations.  Hence  the  distracting  noise  of  the  machines 
is  the  only  known  variable  in  the  experiment.  Our 
demonstration  visual  test  was  used  as  a  measuring  device 
for  determining  the  speed  with  which  visual  work  could 
be  accomplished.  Nine  subjects  participated  in  the  ex- 
])eriment  and  each  subject  performed  the  test  ten  con¬ 
secutive  times  on  each  of  four  different  days  for  each 
condition. 

In  summarizing  the  results  obtained  a  correction  was 
applied  to  counterbalance  the  progressive  decrease  in  the 
time  required  to  perform  the  test,  which  occurred  as  the 
subjects  became  familiar  with  the  test.  The  results  are 
presented  herewith. 

Minutes 

Condition  for  Test 

In  quiet  room .  0.77 

In  generator  room .  0.82 

These  results  indicate  that  the  distracting  noise  of  the 
machines  increa.sed  the  average  time  required  for  the  test 


by  about  6  per  cent.  This  difference  is  more  than  six 
times  the  probable  error  of  the  measurements  and  hence 
it  may  be  regarded  as  a  significant  difference.  It  is  prob¬ 
able  that  a  greater  difference  could  be  obtained  if  the 
experiment  were  conducted  in  a  factory  where  the  dis¬ 
tracting  noises  were  of  a  non-rhythmic  character. 

It  is  obvious  that  the  influence  of  moving  objects  would 
be  much  more  pronounced  if  they  were  within  the  view 
as  well  as  within  the  hearing  of  the  workers.  It  is  rec¬ 
ognized  that  the  test  period  is  short  in  comparison  with 
the  entire  workday  and  that  the  results  presented  are 
not  necessarily  representative  of  the  effect  of  continuous 
work  amid  distracting  influences. 

These  data  are  additional  evidence  that  conclusions 
drawn  from  the  usual  laboratory  researches  are  con¬ 
servative  when  applied  to  situations  in  the  work-world. 
This  is  particularly  true  when  test  data  are  used  as  a 
criterion  for  determining  the  level  of  illumination  that 
will  permit  the  economic  maximum  in  work-production. 

Since  much  of  the  distracting  noise  of  the  factory  and 
office  is  unpreventable,  the  worker  should  not  be  sub¬ 
jected  to  the  unnecessary  annoyance  of  inadequate 
lighting. 
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READERS'  FORUM 


Cites  Operating  Experience  to 
Support  Previous  Comments 

I'o  flic  Editor  of  the  Elkctrical  World: 

J.  X.  Mahoney,  in  a  letter  entitled  “Using  D.C. 
I’^xperience  in  A.C.  Circuit- Breaker  Design,”  in  the 
July  11  issue  of  the  h'LKCTRicAL  Worijl  says  in  [)art : 

ft  is  lu'licveil  “tht*  mechanical  arrangements”  [quoting  from  an 
lsi.F,CTRiCAL  Worm)  editorial  on  “Oil  Circuit  Breaker  Theory”  in 
the  February  7  issue]  have  not  been  given  the  consideration  pos¬ 
sible  in  most  oil  circuit-breaker  designs,  particularly  with  refer¬ 
ence  to  the  relative  speed  of  contact  movement  to  circuit  voltage 
and  characteristics,  the  proper  control  of  and  rate  of  acceleration 
and  deceleration  of  the  moving  contact  elements,  and  a  mechanical 
design  that  will  carry  out  the  intent  of  the  designer  under  in¬ 
stallation  and  ojierating  conditions  with  a  moderate  inspection  and 
maintenance  exiiense. 

rile  writer’s  experience  during  the  past  five  years  in. 
maintaining  and  rebuilding  high-voltage  oil  circuit  break¬ 
ers  has  substantiated  these  itleas  and  shown  them  to  he 
of  far  more  value  to  the  operator  than  the  more  theo¬ 
retical  information  from  our  switch  developers. 

.\  study  of  switch-ojierating  ])erformances  on  line  posi¬ 
tions  with  interrupting  cajiacities  iip  to  1.000,000  kva.  has 
developed  a  keener  ajipreciation  of  the  jiart  played  hv 
the  operating  mechanism.  .\s  an  example  of  this  tend¬ 
ency  the  WTiter  has  in  mind  one  .station  where  switches 
were  stressed  to  their  limit  owing  to  short  circuits  on 
33.000-volt  cables.  .A  few  alterations  in  these  switches 
provided  lietter  arc  contacts,  a  greater  arc  gap  and  a 
greater  sjieed  of  break,  wath  the  result  that  all  subse- 
(|uent  interrujitions  have  shown  hut  slight  switch  .stress 
due  to  shorter  switch  arcs. 

.A  need  for  the  study  of  switch-blade  velocity  at  all 
points  over  the  ojiening  or  closing  strokes  has  led  to  the 
use  of  a  tuning  fork  with  a  stylus  for  the  recording  of 
velocity  curves.  A  study  of  many  switches  with  this 
instrument  has  shown  that  the  prevalent  idea  of  “erratic 
arc  stresses”  could  properly  he  changed  to  “erratic  switch 
o])eration."  .Switches  that  are  slow  because  of  misalign¬ 
ment  or  imi^roper  adjustments,  dashpots  that  checked  the 
oi)c*ning  stroke  too  soon  or  not  at  all  and  other  imper¬ 
fections  were  shown  to  he  prevalent,  owing  to  lack  of 
testing  facilities  available  to  construction  and  main¬ 
tenance  men.  The  need  of  many  fundamental  factory 
changes  has  also  been  shown  by  this  study. 

After  numerous  makes  and  ty])es  of  switches  had  been 
analyzed  for  speeds  of  operation,  it  was  found  that  the 
oscillographic  records  of  system  short  circuits  indicated 
that  the  switches  with  the  faster  arc-break  velocity 
ex])erienced  less  arcing. 

More  than  400  switches  have  l)een  rebuilt  with  im¬ 
provements  intended  to  increase  interrui)ting  ca])ability 
and  decrease  ins])ection  and  maintenance  ex])enses.  .Arc¬ 
ing  time  and  over-all  system  disturbance  time  have  been 
cut  down  as  mechanical  improvements  have  been  made.’ 
In  many  of  the  switches  with  multi-break  contacts  the 
arc-break  velocity  at  time  of  arc-contact  parting  is  40  ft. 


to  50  ft.  per  second  and  the  maximum  arc-break  velocity 
is  80  ft,  to  100  ft,  per  second.  A  velocity  of  55  ft.  per 
second  on  a  33,000-volt  .system  would  meet  the  speed 
required  in  Mr.  Mahoney's  formula: 

The  speed  should  be  such  that  contact  separation  equal  to  one 
inch  of  break  in  oil  for  each  5,000  line  volts  is  made  in  the  time 
of  one-half  cycle  at  60  cycles,  or  somewhat  less.  This  assumes 
a  clear  break  distance  in  oil  and  that  the  arc  will  be  broken  at 
approximately  one-half  travel  and  therefore  within  the  first  full 
cycle  at  60  cycles. 

Dozens  of  oscillograms  recording  switch  action  during 
system  short  circuits  have  shown  that  the  switch  arc  will 
be  extinguished  within  the  first  cycle  of  arcing  with  the 
speeds  suggested. 

These  higher  arcing  speeds  have  been  obtained  through 
the  use  of  lighter  and  simpler  moving  mechanisms,  bal¬ 
anced  spring  energy  for  opening  acceleration,  decelerat¬ 
ing  dashpots  and  changes  to  multi-break  contact  .systems. 
The  improvements  have  been  made  to  eliminate  all  weak¬ 
nesses  and  to  assure  a  uniform  high-speed  switch  opera¬ 
tion  for  an  indefinite  time  irrespective  of  the  operating 
duty. 

It  is  believed  that  greater  attention  to  the  mechanical 
system  will  improve  the  j^erformance  of  many  old 
switches,  saving  them  from  obsolescence.  Faster-oper¬ 
ating  mechanisms  are  needed  in  new  switches  to  reduce 
both  system  disturbances  and  switch  stresses. 

ROBERT  E.  ROWLEY, 

.Junior  Electrical  Engineer. 
Municipal  Department  of  Water  and  Power, 

<  'ity  of  Lo.s  Angeles. 


T 


Lamp  Voltage  Conclusions 
Challenged 


To  the  Editor  of  the  Electrical  World: 

In  the  August  15  issue  of  the  Electrical  World  an 
editorial  appears  headed  “Standardizing  on  115  Volts.” 
1  do  not  believe  the  facts  justify  this  editorial.  I  have 
always  been  opposed  to  standardizing  on  1 1 5  volts,  since 
120- volt  standardization  gives  better  service  conditions 
and  considerable  saving  in  cost.  Regulation  is  of  para¬ 
mount  importance  in  the  main  system,  and  fluctuations 
in  voltage  are  nearly  10  per  cent  less  with  120  volts  as 
com])ared  with  115  volts. 

The  1931  report  of  the  lamp  committee  of  the  National 
Electric  Light  As.sociation  is  available,  and  T  would  call 
to  your  attention  the  figures  given  in  Table  ITT  and  the 
diagram  shown  in  Fig.  3.  You  will  note  that  the  per¬ 
centage  of  the  numlier  of  lamps  distributed  in  the  115- 
volt  class  was  lower  by  0.6  ]ier  cent  in  1930  than  it  was 
in  1929,  whereas  the  percentage  in  the  120- volt  class  was 
rai.sed  1.9  per  cent.  In  1930  the  number  of  lamps  dis¬ 
tributed  in  the  120- volt  class  was  nearly  as  large  as  the 
number  of  lamps  di.stributed  in  the  115-volt  class,  and 
with  the  extensions  of  the  network  system  throughout 
the  country,  which  show  very  material  advantages  for 
the  120-volt  classification,  T  believe  we  shall  find  that 
within  a  very  few  years  the  120-volt  uses  will  far  out¬ 
class  the  1 1 5-volt  uses.  HARRY  R.  WOODROW, 


BrooJilyn  Edi.son  Oonipany, 
Broolclyn,  N.  Y. 
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Men  of  the  Industry 


O.  H.  Simonds  Heads 
Gas  Company 

O.  H.  Simonds,  for  the  past  eight 
years  collected  with  the  Electric  Bond 
&  Share  Company,  has  been  elected 
president  of  the  Appalachian  Gas  Cor¬ 
poration.  In  recent  years  Mr.  Simonds 
lias  served  as  sponsor  for  the  Arkansas 
Power  &  Light  Company,  the  Missis¬ 
sippi  Power  &  Light  Company  and  the 
Louisij^na  Power  &  Liglit  Company 
and  was  also  a  director  of  these  three 
companies,  which  are  under  the  super¬ 
vision  of  the  Electric  Bond  &  Share 
Company.  Mr.  Simonds  was  born  in 
Duluth,  Minn.,  and  was  graduated  from 
Cornell  University.  After  spending 
some  time  in  the  employ  of  the  Gen¬ 
eral  Electric  Company  he  became  gen¬ 
eral  manager  of  the  Vicksburg  (Miss.) 
Light  &  Traction  Company,  in  1915. 
Later  he  was  made  vice-president  and 
general  manager  of  the  Dubuque  (Iowa) 
Electric  Company.  It  was  from  this 
executive  position  that  he  resigned  in 
1923  to  ally  himself  with  the  Electric 
Bond  &  Share  Company.  In  the  course 
of  his  career  Mr.  Simonds  has  devoted 
considerable  time  to  association 
activities  and  to  committee  work  for 
the  National  Electric  Light  Assoc*iation. 

T 

A.  J.  Trollman,  formerly  connected 
with  the  Flint  office  of  the  Consumers 
Power  Company,  is  now  affiliated  with 
the  engineering  department  of  that 
company’s  Grand  Rapids  office. 

• 

A.  J.  Boulding  of  the  C.  A.  Parsons 
Manufacturing  Company  of  England 
was  recently  transferred  to  Moose  Jaw, 
Saskatchewan,  where  the  company  has 
established  its  headquarters  for  western 
Canada.  The  company  manufactures 
steam  turbines. 

D.  J.  Niemeyer,  formerly  manager 
at  Shelbyville,  Ky.,  for  the  Kentucky 
Utilities  Company,  recently  became  dis¬ 
trict  manager  for  the  company  at 
Lebanon,  to  succeed  C.  B.  Hanna,  now 
central  division  manager. 

• 

R.  H.  Lussky,  Oklahoma  City,  has 
resigned  as  gas  and  electric  engineer  of 
the  Oklahoma  Corporation  Commission 
to  accept  private  employment.  John  J. 
Hassi.er,  formerly  city  manager  of  Elk 
City,  has  been  appointed  to  the  position 
to  succeed  Mr.  Lussky.  Mr.  Hassler  is 
an  engineering  graduate  of  the  Okla¬ 
homa  Agricultural  and  Mechanical  Col¬ 
lege  and  is  experienced  in  rate  matters. 


Mr.  Lussky  has  been  gas  and  electric 
engineer  of  the  Corporation  Commis¬ 
sion  for  several  years  and  has  had  wide 
experience  as  a  gas  engineer  and  utility 
executive. 

T 

R.  A.  Sharon  Assumes 
New  Duties 

R.  A.  Sharon  has  been  named  sponsor 
of  the  Arkansas  Power  &  Light  Com¬ 
pany,  the  Mississippi  Power  &  Light 
Company  and  the  Louisiana  Power  & 
Light  Company,  properties  of  the  Elec¬ 
tric  Bond  &  Share  Company,  to  succeed 


O.  H.  Simonds,  who  is  now  president 
of  the  Appalachian  Gas  Company.  Mr. 
Sharon  joined  the  Electric  Bond  & 
Share  organization  last  November,  hav¬ 
ing  previously  been  assistant  to  the  vice- 
president  and  general  manager  of  the 
Great  Western  Power  Company  of 
California  with  headquarters  in  San 
Francisco.  Mr.  Sharon  entered  the 
electrical  industry  as  an  enployee  of  the 
City  Electric  Company,  San  Francisco, 
following  graduation  from  Yale  Uni¬ 
versity  in  1912.  Later  he  became  iden- 
tied  with  the  Standard  Oil  Company  and 
engaged  in  sales  work  for  that  organiza¬ 
tion  in  California  and  the  Northwest. 
Early  in  1925  he  affiliated  himself  with 
the  Great  Western  Power  Company  in 
the  capacity  of  assistant  sales  manager, 
having  charge  of  industrial  power  sales 
and  public  relations.  Two  years  later 
he  was  appointed  assistant  to  the  vice- 
president  and  general  manager.  His 
connection  with  the  Electric  Bond  & 
Share  Company  followed  last  year,  with 
headquarters  in  New  York. 


Johns-Manville  Elects 
V  ice-Presidents 

At  the  last  meeting  of  the  board  of 
directors  of  the  Johns-ManviWe  Sales 
Corporation,  T.  K.  Mial,  R.  C.  Harden, 
G.  R.  Lewis,  J.  M.  Taylor  and  Franklin 
Shuey  were  elected  vice-presidents,  to 
have  executive  supervision  of  various 
territorial  districts.  The  districts  for 
which  these  executives  will  be  respon¬ 
sible  are  as  follows :  T.  K.  Mial,  Metro¬ 
politan,  Boston,  Philadelphia  and  New 
York  State;  R.  C.  Harden,  Chicago,  St. 
Louis,  Northwestern  and  Denver : 
G.  R.  Lewis,  Cleveland,  Detroit.  Pitts¬ 
burgh  and  Cincinnati ;  J.  M.  Taylor. 
New  Orleans,  Atlanta  and  Houston: 
Franklin  Shuey,  San  Francisco,  Los 
Angeles  and  Seattle. 

T 

Matthew  S.  Sloan,  president  of  the 
New  York  Edison  Company  and 
affiliated  companies,  has  been  named  a 
member  of  the  committee  of  seventeen 
appointed  by  Walter  S.  Gifford,  director 
of  President  Hoover’s  organization  for 
unemployment  relief.  This  committee 
will  be  responsible  for  developing  the 
extension  of  emergency  industrial 
policies  which  have  been  found  practical 
in  providing  employment. 

• 

Owen  D.  Young,  chairman  of  the 
board  of  directors  of  the  General  Elec¬ 
tric  Company,  has  been  appointed  chair¬ 
man  of  a  committee  for  the  mobilization 
of  relief  resources  by  Walter  S.  Gifford, 
director  of  President  Hoover’s  organiza¬ 
tion  on  unemployment  relief.  As  chair¬ 
man  of  the  new  committee,  Mr.  Young 
will  be  responsible  for  the  co-ordination 
of  all  local  fund-raising  campaigns,  the 
administration  of  such  funds  and  all 
activities  concerned  with  the  distribu¬ 
tion  and  increase  of  employment. 


Gardner  C.  George  of  Albany  has 
been  appointed  civil  and  mechanical  en¬ 
gineer  of  the  New  York  Power  &  Light 
Corporation.  The  appointment  becomes 
effective  immediately  and  Mr.  George’s 
headquarters  will  remain  at  Albany. 
Mr.  George  was  formerly  superin¬ 
tendent  of  drafting  for  New  York 
Power  &  Light,  having  charge  of  the 
various  drafting  and  blueprinting  activi¬ 
ties  of  the  company.  Previous  to  his 
connection  with  the  New  York  Power 
organization  on  September  25,  1929, 
Mr.  George  was  chief  designing  engi¬ 
neer  of  the  Power  Corporation  of  New 
York  at  Watertown,  where  he  was  lo¬ 
cated  for  seven  years.  He  attended 
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Alassacliusetts  Institute  of  Technology, 
graduating  in  1911  with  a  degree  of 
B.S.  in  civil  engineering.  Following 
his  graduation,  Mr.  George  spent  two 
years  as  assistant  engineer  for  the  New 
\'ork  City  Board  of  Water  Supply,  and 
a  year  in  Me.xico  as  designer  on  hydro¬ 
electric  construction  for  the  Mexican 
Northern  Power  Company. 

•  • 

Arthur  Freed  has  assumed  the 
duties  of  president  of  the  Easton  Coil 
Comf)any,  Easton,  Pa. 

• 

W.  C.  CoEEGRovE  has  entered  the  en¬ 
gineering  department  of  the  Consumers 
Power  Company  at  Grand  Rapids, 
Mich.  Mr.  Colg’^ove  is  a  graduate  of 
Michigan  .State  Coilege. 

• 

W.  C.  Johnson,  formerly  connected 
with  the  Jackson  office  of  the  Consumers 
Power  Company,  has  recently  entered 
the  engineering  department  of  that  com- 
jjany  in  the  Grand  Rapids  office. 

• 

Rale  Toenseelft,  formerly  chief 
electrical  engineer  for  the  St.  Louis 
(Mo.).  Department  of  Public  Utilities, 
has  been  appointed  chief  engineer  of  the 
Building  Department  of  the  St.  Louis 
Board  of  Education,  effective  Septem¬ 
ber  1 5. 

R.  R.  Davis  has  been  appointed  ap- 
jiaratus  advertising  manager  of  the 
W'^estinghouse  Electric  &  Manufactur¬ 
ing  Company  at  East  Pittsburgh  and 
will  he  in  charge  of  all  apparatus  ad 
vertising  except  for  the  merchandising 
department. 

• 

J.  E.  Flanders  of  Paris.  Mo.,  has 
been  appointed  chief  engineer  of  the 
-Missouri  State  Public  .Service  Com¬ 
mission  to  succeed  F.  M.  Plake.  re¬ 
signed.  .\  graduate  of  the  Mis.souri 
.School  of  Mines  at  Rolla.  Mo..  Mr. 
I'landers  has  been  with  the  commission 
for  ten  years  and  for  several  years  has 
been  assistant  chief  engineer. 

• 

J.  .S.  Norris,  vice-president  and  man¬ 
aging  director  of  Montreal  Light,  Heat 
&  I’ower  Consolidated,  has  recently 
completed  ,V,  decades  of  .service  to  the 
company  and  community.  Starting  life 
without  advantage  of  inherited  position 
or  influence.  .Mr.  Norris  has  steadily 
jirogressed  to  his  present  position  of 
imjiortance.  He  first  joined  the  com- 
jiany  in  1896,  when  he  was  appointed 
secretary  to  the  president.  .Sir  Herbert 
Holt.  This  position  gave  abundant  op- 
])ortnnity  for  ac(|uiring  knowledge  of 
company  affairs,  winch  resulted  in  1906 
in  bis  appointment  to  the  post  ot 
secretary-treasurer.  I'ive  years  later 
be  was  appointed  to  tbe  position  of  gen¬ 
eral  manager.  Then  in  1917  he  joined 


the  board  of  directors  and  was  elected 
to  the  office  of  vice-president.  Two 
years  ago  he  was  named  for  the  newly 
created  office  of  managing  director  and 
at  the  same  time  was  re-elected  vice- 
president. 

H.  J.  Flagg,  for  the  past  seven 
years  assistant  to  the  general  manager 
of  the  Grays  Harbor  Railway  &  Light 
Company.  .Aberdeen.  Wash.,  has 
severed  his  connection  with  that  com¬ 
pany  to  take  up  a  new  position  with 
the  parent  company,  the  Federal  Light 
&  Traction  Company,  New  York.  His 
primary  task  will  be  that  of  increasing 
the  load  on  Federal  Light  &  Traction 
properties. 

• 

Roy  .a.  Palmer,  illuminating  en¬ 
gineer  for  the  Southern  Public  Utilities- 
North  Carolina  Public  .Service 
•System,  is  at  the  present  time  abroad, 
where  he  is  making  a  study  of  BMropean 
lighting  practices.  The  survey  is  being 
made  under  the  direction  of  a  com¬ 
mittee  made  up  of  representatives  of 
various  lighting  service  bureaus  in 
Europe.  He  attended  the  International 
Illumination  Congress  meeting  in  Lon¬ 
don  last  week,  having  been  appointed  to 
present  to  the  congress  the  report  of  tbe 
international  committee  on  applied 
lighting  practices. 

• 

Dr.  Philip  G.  Wright  has  been 
appointed  special  statistician  of  the 
Federal  Power  Commission  to  assist  in 
the  study  it  is  making  of  the  owner¬ 
ship,  control  and  affiliations  of  public 
utility  operating  companies  which  are 
licensed  under  the  federal  water-power 
act.  Dr.  Wright,  who  is  a  native  of 
Boston,  holds  degrees  from  Tufts  Col¬ 
lege  and  from  Harvard  University.  In 
the  course  of  his  career  he  conducted 
courses  in  economics  and  finance  and 
served  as  special  expert  on  the  staff  of 
the  United  States  Tariff  Commission 
for  several  years.  Dr.  Wright  has 
written  extensively  for  the  Quarterly 
Journal  of  Economics,  Journal  of  the 
.American  Bankers’  .Association,  Rc- 
view  of  Ret'ieii's  and  the  Tariff  Revic^o. 

• 

W.  W.  Barr,  whose  appointment  to 
the  position  of  director  of  the  merchan¬ 
dising  division  of  the  Georgia  Power 
Company  was  announced  in  the  August 
29  issue  of  the  Electrical  World,  has 
taken  over  the  duties  of  his  new  office. 
He  was  formerly  assistant  to  Charles 
.A.  Collier,  vice-president  in  charge  of 
sales.  Mr.  Barr,  who  is  a  native  of 
Eufala,  Ala.,  is  a  graduate  of  the  United 
.States  Naval  .Acailemy  at  Annapolis. 
He  joined  the  Georgia  Power  Company 
in  1922  as  retail  salesman  and  his  ad¬ 
vancement  has  been  .steady.  .At  the 
present  time  he  is  one  of  the  best-known 
merchandising  men  in  the  .Southeast. 


Frank  Thornton,  Jr.,  manager  of 
residence  engineering,  general  engineer¬ 
ing  department,  Westinghouse  Electric  & 
Manufacturing  Company,  has  been  ap¬ 
pointed  manager  of  association  activities 
of  that  company  to  succeed  R.  W.  E. 
Moore,  resigned.  Mr.  Thornton  was 
graduated  from  the  University  of  Mis¬ 
souri  in  1908.  He  entered  the  employ 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  and  after  completing 
the  graduate  student  course  he  was  sent 
to  the  engineering  department,  where 
he  specialized  in  electric  heating.  When 
the  electrical  heating  engineering  de¬ 
partment  was  organized  he  was  appoint¬ 
ed  manager  of  it.  Mr.  Thornton  is  a 
fellow  of  the  American  Institute  of 
Electrical  Engineers, 

T 

OBITUARY 

Joseph  W.  Beam,  consulting  electri¬ 
cal  engineer,  died  August  21,  of  heart 
disease,  at  his  home  in  Cleveland.  Mr. 
Beam  had  directed  his  attention  es¬ 
pecially  to  illumination  work.  Previous 
to  establishing  a  private  practice  he 
was  connected  with  the  engineering  de¬ 
partment  of  the  Cleveland  Electric 
Illuminating  Company.  Mr.  Beam  was 
50  years  of  age. 

J.  R.  Baker,  general  auditor  of  the 
General  Electric  Company,  died  sud¬ 
denly,  August  17,  at  his  home  in  East 
Orange,  N.  J.,  in  his  sixty-first  year. 
Air.  Baker  left  St.  Louis  25  years  ago 
to  become  connected  with  the  General 
Electric  Company  after  that  company 
had  purchased  the  Columbia  Incandes¬ 
cent  Light  Company  of  St.  Louis,  for 
which  he  had  been  auditor, 

Chouteau  E.  Pearce,  engineer  with 
Gilbert  &  Betelle,  architects  of  Newark, 
N.  J.,  died  September  1.  of  heart 
disease,  while  inspecting  work  at  the 
new  building  of  the  New  Jersey  State 
Teachers  College  near  Trenton.  Mr. 
Pearce  was  born  in  St.  Louis  and  was 
graduated  from  the  Stevens  Institute 
of  Technology.  For  many  years  he  was 
engaged  in  electrical  engineering.  Mr. 
Pearce  had  been  a  resident  of  Elizabeth. 
N.  J.,  for  the  past  35  years. 

• 

E.  Fenton  Gilbert,  president  of  the 
Dampney  Company  of  America,  Hyde 
Park,  Mass.,  died  suddenly,  at  his 
summer  home  on  Cape  Cod,  as  the  re¬ 
sult  of  a  heart  attack.  Mr.  Gilbert  was 
well  known  in  steam  power  plant  en¬ 
gineering  circles  and  was  a  native  of 
Jamestown,  N.  Y.  He  was  a  graduate 
of  the  mechanical  engineering  course 
at  Sheffield  Scientific  School,  Yale  Uni¬ 
versity,  in  1907.  Mr.  Gilbert  was  45 
years  of  age. 
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Financial  and  Statistical  News 


WHILE  it  is  probably  too  early  to  say  that  Labor  Day  has 
this  year  failed  to  mark  a  turning  point  either  in  the  mar¬ 
kets  or  in  business,  as  it  so  often  did  in  the  past,  there 
are  no  major  factors  which  point  to  a  definite  turn.  Even  sign> 
of  seasonal  improvement  are  decidedly  scarce. 

- The  bond  market  has  established  a  new  low,  due  largely  to 

pressure  on  rail  bonds.  Stocks  are  close  to  a  new  low  for  the  year. 
Utility  averages  have  receded  further:  the  Electrical  World  index 
of  common  stocks  has  slid  back  to  57.7,  against  60.2  a  week  ago  and 
a  low  for  the  year  of  56.7  the  first  of  June. 

- While  stocks  ok  electrical  manckacturinc.  companies  have 

followed  the  market  downward,  more  will  be  known  of  the  real  con¬ 
dition  of  the  industry  within  a  few  days  when  Westinghouse.  Western 
Electric,  Electric  Storage  Battery  and  others  have  met  to  discuss 
their  future  dividend  policies. 


T 

Tri-Utilities  Corporation 
May  Be  Reorganized 

.\  COMMITTEE  HAS  BEEN  APPOINTED  tO 

work  out  a  reorganization  of  the  Tri- 
Utilities  Corporation,  for  which  a  re¬ 
ceiver  was  appointed  recently.  It  in¬ 
cludes  Richard  C.  Hunt,  chairman : 
William  Buchsbaum  and  Medley  G.  B. 
Whelpley.  It  is  understood  that  a  plan 
may  be  announced  on  or  about  Septem¬ 
ber  15.  The  corporation  omitted  pay¬ 
ment  of  the  semi-annual  interest  due 
September  1  on  its  outstanding  5  per 
cent  convertible  debentures. 

The  reorganization  plan  was  under¬ 
taken  at  the  request  of  substantial  credi¬ 
tors  and  stockholders  of  the  cor- 
I)oration. 

T 

British  Electricity 
Generation  Increases 

Receipt  ok  advices  from  London  that 
the  production  of  electricity  by  author¬ 
ized  sources  in  Great  Britain  during 
the  month  of  July  amounted  to  785.- 
000,000  kw.-hr.,  as  compared  with  786.- 
000,000  kw.-hr.  in  July.  1030.  a  decrease 
of  0.1  per  cent  has  been  received  by 
Utilities  Power  &  Light  Corporation. 
The  amount  of  electricity  generated  in 
the  first  seven  months  of  the  year  ag¬ 
gregated  6,415,000,000  kw.-hr.,  as  com¬ 
pared  with  6,207,000,000  kw.-hr.  in  the 
corresponding  period  of  1930,  an  in¬ 
crease  of  3.4  per  cent.  The  Utilities 
Power  &  Light  System,  which  operates 
in  a  widelv  diversified  territorv  here 


T  ▼ 

and  abroad,  now  has  the  largest  elec¬ 
tricity  area  in  the  British  Isles  under 
one  management. 

The  decrease  of  0.1  per  cent  in  Great 
Britain’s  July  production  compares  with 
a  decline  of  1.2  per  cent  in  the  amount 
produced  by  the  electric  light  &  power 
industry  of  the  United  States  during 

T 


Reference  was  made  recently  in 
these  columns  to  the  practice  on  the 
part  of  certain  utilities  of  calling  atten¬ 
tion  of  bondholders  to  the  fact  that 
existing  bond  prices  were  considerably 
above  the  call  price.  Objection  to  this 
practice  by  certain  bond  dealers  is  called 
to  our  attention  by  a  reader  who  is  a 
leader  in  the  industry.  He  says : 

“We  have  taken  similar  action  a  num¬ 
ber  of  times  within  the  past  few  years 
with  respect  to  some  of  our  issues  which 
were  selling  above  the  call  price  and 
which  were  likely  to  be  called.  I  re¬ 
gret  to  say.  however,  that  our  action 
did  not  get  universal  commendation. 
.Many  bond  dealers  thought  we  had  no 
right  to  call  attention  to  this  possibility 
unless  we  actually  accompanied  the 
notice  with  a  formal  call.  They  pro¬ 
fessed  to  believe  that  we  were  giving 
such  notice  only  in  order  to  reduce  the 
price  so  that  we  might  buy  the  bonds 
more  cheaply  without  calling  the  entire 
issue. 

“.Many  insurance  companies,  cor- 


the  same  period.  The  seven  months 
gain  of  3.4  per  cent  in  Great  Britain 
compares  with  a  4.1  per  cent  decrea.se 
in  the  United  States  in  the  same  in¬ 
terval. 

T 

Electric  Power  &  Light 
Revenues  Up  31  per  Cent 

Operating  revenues  of  Electric  Power 
&  Light  Corporation  for  the  twelve 
months  ended  June  30  were  $83,597,850. 
against  $63,649,342  for  the  previous 
year,  a  gain  of  31  j)er  cent.  Expenses, 
including  taxes,  totaled  $40,623,326. 
against  $32,164,505.  leaving  net  operat¬ 
ing  revenue  of  $42,974,524.  compared 
with  $31,484,837.  an  increase  of  over 
36  per  cent.  The  balance  after  pre¬ 
ferred  dividends  amounted  to  $21,347.- 
493,  against  $16,815,909.  and  the  bal¬ 
ance  applicable  to  Electric  Power  & 
Light  Corporation  was  $13,071,939. 
against  $10,751,910.  an  increase  of  over 
21  per  cent. 

.■\s.sets  of  the  corporation  were  $199.- 
297,284  at  June  30.  compared  with  $174,- 
350.555  a  year  previous. 

▼  ▼ 


purate  trustees  and  other  institutional 
buyers  severely  criticise  the  calling  oi 
securities  at  all.  claiming  that  it  is  an 
imposition  to  interfere  with  their  port¬ 
folios  unless  the  advantage  to  the  calling 
company  is  so  great  as  to  be  apparent 
to  every  one.  Similarly,  many  of  such 
buyers  absolutely  refuse  to  recognize 
the  fact  that  redemption  prices  are  put 
in  indentures  of  bonds  and  preferred 
stocks  for  the  benefit  of  the  issuer  and 
not  in  order  to  insure  a  profit  to  the 
purchaser.  I'hey.  therefore,  affect  to 
see  something  immoral  in  the  sale  of 
the  assets  of  a  company  and  its  subse- 
(luent  licjuidation  with  the  payment  to 
the  holders  of  the  preferred  stock  of 
only  the  liquidation  value,  as  provided 
in  the  stock  contract,  instead  of  the  call 
price. 

“A  number  of  preferred  stocks  of  our 
operating  companies  show  tendencies  to 
-ell  at  prices  above  their  li(|uidation 
value,  hut  any  action  pointing  this  out 
to  holders  is  bitterly  resented  by  se¬ 
curity  dealers  active  in  the  stocks  a-  an 


Condemn  Calling  Attention  to 
Call  Price  of  Bonds 
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implied  threat  to  take  action  toward  the 
liquidation  of  such  companies  for  the 
mere  purpose  of  purchasing  the  stock 
at  the  voluntary  liquidation  prices  or 
less  instead  of  calling  it  at  more  or  less 
punitive  call  price  as  high  in  some  cases 
as  110  or  120. 

Liquidation  versus  call  price 

“It  seems  to  me  that  in  these  days  of 
mergers,  consolidations,  sales,  or  other 
corporate  rearrangements,  any  enter¬ 
prise,  no  matter  how  large,  is  possibly 
subject  to  liquidation  and  that  a  great 
deal  of  subsequent  bad  public  relations 
might  be  avoided  if  the  fact  could  be 
brought  firmly  home  to  all  holders  of 
preferred  stock  that  one  of  the  essential 
conditions  for  that  type  of  security  is 
the  possibility  that  it  may  be  liquidated 
through  sale  of  the  assets  or  other  sim¬ 
ilar  action  and  that  such  action  is  often 
the  only  one  that,  in  justice  to  their 
common-stock  holders,  the  directors  of 
such  a  corporation  can  take.  Such  an 
understanding  would  also  effectively 
prevent  the  particularly  offensive  prac¬ 
tice  which  is  now  continually  carried 
on  by  certain  security  dealers  who 
quietly  canvass  customer  owners  of  pre¬ 
ferred  stock  and  offer  them  a  small 
premium  above  their  original  purchase 
price,  subsequently,  when  sizable  blocks 
have  been  thus  accumulated,  reselling 
to  institutions  stocks  that  were  never 
originally  brought  out  with  the  excep¬ 
tion  that  they  would  ultimately  become 
a  part  of  institutional  portfolios.  If  in¬ 
stitutional  buyers  should  clearly  realize 
that  the  liquidation  value,  rather  than 
the  call  price,  of  such  stocks  is  the  true 
maximum  to  be  kept  in  mind,  there 
would  obviously  be  no  motive  for  them, 
in  most  cases,  to  purchase  stocks  orig¬ 
inally  put  out  for  customer  owners.” 

T 

Hartford  Utility  Declares 
Extra  Dividends 


In  addition  to  the  general  slowness  of 
business  there  are  three  unusual  factors 
which  have  adversely  affected  our  ability 
to  declare  a  larger  dividend  this  year. 

The  reduction  in  rates  made  last  yeai 
has  resulted  in  a  decrease  in  our  earnings 
and  a  saving  to  our  customers  of  approxi¬ 
mately  $225,000. 

In  order  to  avoid  laying  off  any  employ¬ 
ees  we  have  anticipated  a  large  amount 
of  maintenance  and  construction  work 
which  normally  would  not  have  been  done 
until  next  year.  This,  together  with  other 
efforts  to.  do  our  share  to  relieve  the  un¬ 
employment  situation,  has  resulted  in  un¬ 
usual  expenditures  in  excess  of  $200,000. 

There  has  been  a  reduction  in  the  volume 
of  sales  to  other  companies  of  $250,000. 

The  first  two  of  the  above  items,  while 
adversely  affecting  our  earnings  this  year, 
will  materially  assist  in  increasing  sales 
and  decreasing  expenses  next  year  and 
should  make  possible  the  declaration  of  a 
larger  dividend  next  year,  such  as  has  been 
possible  in  the  past. 

The  most  favorable  factor  and  one  which 
has  had  material  influence  on  our  ability 
to  declare  any  dividend  this  year  is  the 
marked  increase  in  the  use  of  electricity  in 
the  home,  and  we  take  this  opportunity  to 
thank  our  customers  for  their  co-operation 
in  more  and  more  doing  electrically  such 
work  as  can  be  done  economically. 


T 

July  Earnings  Pick  Up 

After  a  series  of  months  in  which 
central-station  revenue  barely  equaled  or 
fell  somewhat  short  of  the  correspond¬ 
ing  income  last  year,  July  returns  show 
an  excess  of  1.5  per  cent  compared  with 
those  a  year  ago.  Although  this  is  a 
preliminary  figure,  it  is  based  on  some 
70  per  cent  of  the  aggregate  operations 
throughout  the  country,  all  sections 
being  well  represented,  and  is  not  likely 
to  be  greatly  changed  when  published 
in  final  form. 

Compared  with  $167,200,000  in  July, 
1930,  this  indicates  a  new  total  of  ap¬ 
proximately  $170,000,000,  an  increase 
of  $2,300,000  over  the  preceding  month. 
Last  year  the  July  revenue  was  some¬ 


what  smaller  than  that  for  June.  The 
available  information  seems,  therefore, 
to  point  to  an  appreciable  upward  turn 
for  the  month  in  question,  at  least. 
Further,  while  there  are  indications  that 
August  revenue  data,  when  compiled, 
will  also  show  an  increase  over  1930, 
details  on  this  point  cannot  yet  be  de¬ 
veloped. 

The  improvement  was  general.  New 
England  companies  increased  their  rev¬ 
enue  nearly  5  per  cent  over  that  of  July 
last  year,  and  returns  covering  90  per 
cent  of  operations  in  the  Middle  Atlantic 
States  show  a  rise  exceeding  3  per  cent. 
In  the  Central  industrial  area  the  earn¬ 
ings  fell  short  of  last  year’s  about  2.5 
per  cent,  against  a  considerably  larger 
deficiency  in  other  months ;  in  most  of 
the  other  regions  the  earnings  were 
greater  than  last  year. 

T 


Little  Change 
in  Weekly  Output 

Central-station  energy  output  varied 
but  slightly  from  week  to  week  during 
August  and  the  beginning  of  September, 
running  on  a  level  about  3  per  cent 
lower  than  last  year,  according  to  the 
accompanying  statistics  published  by 
the  N.E.L.A. 


August  8. . . 
August  IS. . 
August  22. . 
August  29. . 
September  5 


1931 

1930 

1929 

1928 

1,643 

1,692 

1,730 

1,558 

1.629 

1,677 

1,733 

1,567 

1.643 

1,691 

1,750 

1,576 

1,638 

1,688 

1,762 

1,586 

1,627 

1,630 

1,675 

1,484 

Because  Labor  Day  followed  the  first 
Saturday  in  September  this  year  but 
preceded  it  in  the  other  years  the  fig¬ 
ures  for  the  week  ended  September  5 
are  not  comparable  with  those  in  the 
earlier  years. 

Regionally  comparisons  for  the  last 
week  in  August  show  that  on  the  Atlan¬ 
tic  seaboard  the  output  had  increased 
2.3  per  cent  over  1930;  the  central  in¬ 
dustrial  region  was  down  6.5  per  cent. 


Announcement  has  been  made  by 
the  Hartford  (Conn.)  Electric  Light 
Company  of  another  customers’,  em¬ 
ployees  and  extra  dividend  to  stock¬ 
holders  payable  in  October.  Em¬ 
ployees  of  the  company  will  receive 
10  per  cent  of  their  October  earnings, 
customers  a  10  per  cent  reduction  on 
their  October  bills  and  all  stockholders 
an  extra  dividend  of  10  per  cent  of 
the  October  accrual.  The  respective 
totals  will  amount  to  $14,000,  $65,000 
and  $19,000.  A  letter  to  customers 
reads  as  follows : 

Directors  of  the  company  are  gratified 
that  earnings  of  the  company  to  date,  in 
spite  of  unfavorable  conditions,  are  suffi¬ 
cient  to  justify  the  payment  of  a  10  per 
cent  customers’  dividend  on  October  bills 
instead  of  omitting  it  as  seemed  possible  a 
few  months  ago. 
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NEWS  BRIEFS 

Directors  of  Stone  &  Webster,  Inc., 
liave  declared  a  dividend  of  50  cents 
a  share  on  the  capital  stock,  payable 
October  15  to  holders  of  record  Septem¬ 
ber  17.  Distributions  of  75  cents  were 
made  the  last  two  quarters. 

• 

Pennsylvania  Power  &  Light  Com¬ 
pany  has  called  for  redemption 
October  1  all  its  first  and  refunding 
mortgage  5  per  cent  bonds,  series  B, 
due  in  1952,  at  104  and  interest.  Prior 
to  that  time  the  company  will  redeem 
all  bonds  presented  at  104  less  a  dis¬ 
count  of  2  per  cent  from  the  date  of 
presentation  to  October  1. 

• 

New  York  Stock  E.xchange  has  au¬ 
thorized  the  listing  of  additional  30  year 
first  lien  stamped  5  per  cent  sinking 
fund  gold  bonds  of  the  Federal  Light  & 
Traction  Comany,  amounting  to  $1,646,- 
000.  series  due  March  1.  1942,  on 
official  notice  of  sale  and  issuance  and 
distribution  to  the  public.'  There 
have  also  been  authorized  for  listing 
on  the  New  York  Stock  Exchange 
14,000  additional  shares  of  common 
stock  (no- par  value ) .  of  the  Weston 
Electrical  Instrument  Corporation  on 
official  notice  of  issuance  in  connection 
with  the  acquisition  of  the  business  and 
assets  of  Jewell  Electrical  Instrument 
Company,  making  the  total  amount  ap¬ 
plied  for  164,000  shares  of  common 
stock. 

• 

Holders  of  the  8  per  cent  cumulative 
preferred  stock  and  7  per  cent  cumula¬ 
tive  preferred  stock  of  the  Eastern  New 
Jersey  Power  Company  have  been 
notified  that  the  company  will  redeem 
October  1,  all  its  outstanding  stock  of 
both  classes  at  the  redemption  price  of 
$115  per  share  and  all  accrued  and  un¬ 
paid  dividends  to  that  date.  The  assets 
of  this  company  have  recently  been 
acquired  by  the  Jersey  Central  Power 
&  Light  Company. 

T 

Boosts  Rural  Sales 
14  Per  Cent 

Illustrating  the  great  possibilities 
for  electrical  development  existing  in 
rural  territories.  Utilities  Power  & 
Light  Corporation  reports  an  increase 
of  14.1  per  cent  in  kilowatt-hour  sales 
of  electric  energy  to  rural  customers  of 
its  American  properties  for  the  year 
ended  June  30,  1931,  over  the  previous 
twelve  months. 

While  part  of  this  increase  came  from 
a  gain  of  4.8  per  cent  in  number  of 
rural  customers  served,  the  increase  for 
the  most  part  was  due  to  greater  use  of 
electrical  energy  by  farmers  already 
l)eing  served.  This  is  further  indicated 


by  the  fact  that  the  revenue  received 
per  rural  customers  showed  an  increase 
of  6.5  per  cent  for  the  year,  while  there 
was  at  the  same  time  a  reduction  in 
rural  rates  amounting  to  2.2  per  cent 
in  the  aggregate. 

Utilities  Power  &  Light  Corporation 
through  its  subsidiaries  has  consistently 
followed  the  policy  of  developing  rural 
business  wherever  possible. 

T 

Standard  Gas  Earninss 
Down  Slishtly 

CoNsoLiuATEU  EARNi.XGS  of  the  Stand¬ 
ard  Gas  &  Electric  Company  and  its 
subsidiary  and  affiliated  companies  for 
the  twelve  months  ended  June  30.  1931. 
show  a  balance  of  $11.14^594  after  all 
charges  including  retirement  reserve 
and  preferred  dividends,  compared  with 
a  balance  for  the  twelve  months  ended 
March  31.  1931.  of  $12,250,867.  accord¬ 
ing  to  John  J.  O’Brien,  president  of  the 
company. 

The  balance  of  $11,148,594  is  e(|uiva- 
lent  to  $5.15  a  share  on  the  2,162.607 
shares  of  common  stock  outstanding 
June  30,  1931.  and  compares  with  a  bal¬ 
ance  equivalent  to  $5.66  a  share  on  the 
2.162,607  shares  of  common  stock  out¬ 
standing  March  31,  1931.  Gross  earn¬ 
ings  for  the  year  ended  June  30  from 
public  utilities  were  $150,613,044. 


Switzerland,  685  Kw.-Hr. 
per  Capita 

Switzerland  is  one  of  the  leading 
countries  of  the  world  in  electrical 
energy  consumption  per  capita,  the 
ratio  having  increased  from  390  kw.-hr. 
annually  in  1919  to  685  kw.-hr.  in  1929. 
not  counting  that  portion  of  the  energy 
generated  within  the  country  which  is 
expi^rted.  If  the  latter  is  included  the 
figure  for  1929  rises  to  930  kw.-hr.  per 
capita. 

Central  stations  had  an  installed 
rating  of  W2.075  kw.  .Adding  private 
plants  for  railway  and  industrial  opera¬ 
tions  gives  the  country  a  total  of 
1,361,975  kw..  all  but  5  per  cent  driven 
by  water  power. 

From  the  recently  published  official 
report  covering  public  utility  operations 
in  1929  the  statistics  in  the  accompany¬ 
ing  table  have  been  abstracted.  For 
comparison  corresponding  data  are 
given  also,  in  certain  instances,  for 
other  years. 

In  comparing  the  figures  here  given 
with  tho.se  appearing  in  the  Electrical 
World  of  .August  29.  on  page  389.  the 
difference  in  scope  of  the  two  sets  of 
statistics  should  be  observed.  The  sum¬ 
mary  previously  given  for  1930  relates 
to  all  electric  power  plants,  not  only 
central  stations  but  also  those  of  the 
Federal  Railways  and  for  industrial  pur¬ 
poses.  whereas  the  following  data  are 
for  central  stations  alone. 


Swiss  Power  Industry 


1925 

1929 

Large  primary  establish¬ 
ments' 

Number . 

101 

105 

Generating  stations. . 

187 

I9| 

Hydraulic,  kw . 

796,200 

920,000 

Thermal,  kw . 

61.700 

60,000 

Small  Primary 

Establishments’ 

Number . 

203 

168 

Generating  stations. . 

213 

175 

Hydraulic,  kw . 

Thermal,  kw . 

11,600 

10,550 

1,720 

1,525 

Total  central  station  kw. 

861,220 

992.075 

Isolated  Plants  Other 
than  Central  Station* 

Number  of  enterprises 

31 

28 

Power  plants . 

60 

62 

Hydraulic,  kw . 

305,500 

364,500 

Thermal,  kw . 

5,350 

5,400 

Large  Secondarj' 

Establishments* 

Number . 

55 

58 

.\vailable  power  (from 

outside  sources),  kw.. 

115,450 

161,100 

Small  Secondary 

Establishments"' 

Number . 

962 

933 

.\vailable  power,  kw.  ‘ 

59,550 

72,200 

Output  of  large  primary 

establishments,  kw.-hr*.  2.702.000.000  J.7S0.000.000 

<  )utput  of  small  primary 

establishments  (esti¬ 
mated).  kw-hr .  20,000,000  20,000,000 

Total  output,  kw.-hr.  2,722,000.000  3,770,000.000 

Definitions 

'  Defined  as  establishments  that  generate  energy 
and  have  a  total  rating  (including  purchased)  of  more 
than  500  kw.,  or  that  have  a  generator  rating  exceed¬ 
ing  300  kw. 

’  Establishments  having  installed  generator  rating 
of  300  kw.  or  less. 

>  Private  establishments  (including  railway  and 
industrial)  having  installed  capacity  exceeding  300 
kw.,  not  public  utility  plants  for  light  and  power. 
Excepting  the  part  sold  to  distributing  compiany  the 
energy  generated  in  these  private  industrial  plants 
is  not  included  in  the  statistics  that  follow. 

*  Establishments  operating  on  purcha.sed  energy 

<  mly,  with  more  than  500  kw.  rating. 

‘  Establishments  operating  on  purchased  energy 


with  rating  of  500  kw.  or  less.  The  "available  power  ’ 
of  secondary  establishments  (items  4  and  5)  should 
not  be  added  to  that  of  primary  stations,  since  it 
merely  represents  such  portion  of  the  latter  that  is 
used  b.v  establishments  operating  solely  on  purchasetl 
energy. 

*  Includes  imports  from  Germany  and  energy  from 
railway  and  industrial  plants; 

140,000,000  kw.-hr.  in  1925 
195,000,000  kw.-hr.  in  1929 

.\lu>c.\tion  of  Output 
Energy  output  of  light  and  power  companies  in 
1929  was  distributed  approximately  as  follows,  ioases 
being  included  in  the  various  categories:  (for  in¬ 
stance,  actual  export  is  officially  reported  as  990) 

.Million 

Kw.-Hr. 


General  use,  for  light,  power  and  heating  in 

homes  and  industries .  2,050 

Railway  use,  nut  including  output  of  plants  of 

Swiss  Federal  Railway .  230 

Chemical,  metallurgical  and  thermal  electric 
industries,  aside  from  energy  generated  in 

private  industrial  plants .  450 

Energy  exported  . 1,040 


3,770 

C.\PIT.VL  l.WK.STEI)  i.v  AIajoi: 


E.'<TABLISHMENTS 
Capital  in  larger  primary  plants 

Maximum  capacity,  kw.  1.030,000 

Invested  in  power  stations,  francs  .  736.000,000 

(o)  Installed  prior  to  1917,  kw .  547,500 

(6)  Installed  since  1917,  kw .  430,000 

Plant  investment  (a),  francs .  359,165,000 

Plant  investment  (6),  francs .  370,635,000 

(One  Swiss  franc  =  about  19.3  cents) 
Transmission  and  distribution 

Major  primary  systems,  francs .  466,000,000 

Major  secondary  systems,  francs. . .  .  55,910,000 

Cu.STO.MEKS 

Number 

1922  940,700 

1925 .  1,012,200 

1929 .  1,311,000 

Kw.-Hr. 

Use  per  capita,  1922  .  405 

)  1925 .  529 

Excluding  export  j  1929 .  685 
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News  and  Markets 


mess 


A  complete  new  text  for  ArtiCle 
XVI II.  storage  batteries,  is  provided. 

Section  1901  of  Article  XIX,  light¬ 
ing  arresters,  is  completely  revised  and 
made  applicable  to  industrial  stations. 

An  analysis  of  the  1931  revision  of 
the  National  Electrical  Code,  complied 
by  A.  L,  Abbott  and  containing  in  de¬ 
tail  all  of  the  differences  between  the 
1930  and  the  1931  editions,  has  been 
published  for  sale  by  the  National  Elec¬ 
trical  Manufacturers’  Association  as 
publication  number  31-11,  August,  1931. 


National  Electrical  Code 


rova 


ONE  OF  WORLD’S  LARGEST  GENERATORS 


important  changes  in  the  code  which 
permits  the  utility  meter  to  be  placed 
ahead  of  the  service  switch  and  the  serv¬ 
ice  fuse  under  certain  conditions,  and 
a  second  change  which  applies  when  the 
first  is  in  effect  permits  the  use,  with 
various  safeguards,  of  branch  circuit 
breakers  in  place  of  the  main  service 
switch. 

A  change  in  Section  505,  armored 
cable,  requires  protection  to  insulation  at 
the  cut  ends  of  the  armor. 

Changes  in  Section  508,  electrical 
metallic  tubing,  accomplish  a  broader 
recognition  of  this  new  raceway.  Two 
new  sections  cover  wireways  and  bus- 
ways  and  auxiliary  gutters.  These,  to¬ 
gether  with  the  existing  Section  515, 
bare  busbars  and  risers,  were  made 
necessary  by  industrial  development  and 
the  practically  universal  use  of  elec¬ 
tricity  for  power  purposes. 

Many  changes  were  made  in  Article 
8,  automatic  overload  protection  of  cir- 


A  small  part  of  one  of  the  world’s  largest  hydro-electric  generators  in 
process  of  construction  in  the  Schenectady  Works  of  the  General 
Electric  Company.  The  three  sections  form  half  of  the  stator  frame 
for  one  of  these  77 ,500-kva.  generators.  The  weight  of  a  complete 
stator  with  punchings  and  ivindings  is  352.000  lb. 
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Destroy  Plants — but  Not  Good  Will 


eliminating  a  large  drum  reverser.  The 
contactors  are  very  positive  in  their 
action,  it  is  claimed,  and  insure  a  quick 
make  and  break  in  the  circuit,  eliminat¬ 
ing  the  burning  which  is  inherent  in  the 
old-style  drum  control. 

Contactor  control  is  available  for  use 
on  storage-battery  trucks  in  all  kinds  of 
service,  whether  the  small  industrial 
truck  or  the  large  street  truck. 

T 

TRADE  BRIEFS 

John  S.  Bleeker  has  been  appointed 
manager  of  sales  of  the  Lukenweld,  Inc., 
division  of  the  Luken  Steel  Company, 
Coatesville,  Pa. 

• 

Synthane  Corporation,  Oaks,  Pa.,  has 
appointed  the  Industrial  Products  Sales 
Corporation  distributor  for  St.  Louis 
and  surrounding  territory.  H.  Douglas 
Stier  has  been  appointed  distributor  in 
Alabama  and  Georgia  by  the  Synthane 
Corporation. 

• 

National  Electric  Products-  Corpora¬ 
tion,  Pittsburgh,  Pa.,  has  opened  an 


f 


Every  one  has  bad  morn¬ 
ings,  hates  to  hear  the  tele¬ 
phone  ring,  or  to  see  the  office 
door  open.  I  beg  of  you,  gentle¬ 
men,  when  next  you  meet  such  a 
morning,  take  a  stick  of  dynamite 
and  blow  up  one  of  our  plants. 
But  do  not  take  it  out  on  a  cus¬ 
tomer  of  General  Electric.  We  can 


office  at  400  Potrero  Avenue,  San 
Francisco,  with  H.  J.  Newton,  formerly 
division  sales  manager  for  the  company 
with  headquarters  in  Pittsburgh,  as 

Pacific  Coast  manager. 

• 

Pennsylvania  Railroad  has  given  the 
Delta  Star  Electric  Company  an  order 
exceeding  $150,000  for  manual  and 
group-operated  disconnecting  switches. 

• 

D.  J.  Quammen  has  been  appointed 
manager  of  the  Philadelphia  district 
office  of  Cutler-Hammer,  Inc.  F.  J. 

T  T  T 


replace  the  plant  you  have  de¬ 
stroyed;  we  know  its  value;  we 
have  a  reserve  from  which  we  can 
rebuild.  But  we  cannot  measure 
the  good  will  you  have  destroyed 
and  we  can  never  know  if  we  have 
replaced  it.  — Owen  D.  Young, 
addressing  a  group  of  G^eneral 
Electric  Company  employees. 


Burd  is  now  assistant  manager  of  the 
Chicago  office. 

T 


New  York  Metal  Prices 


S^t.  2,  1931 
Cents  per 

Sept.  9,  1931 

Cents  per 

Pound 

Pound 

Copper,  electrolytic. . .  . 
LeM,  Am.  S.  &  R.  price 

71 

4  40 

71 

4.40 

Antimony . 

6.60 

6. 5a-6.63 

Nickel,  ingot . 

35 

35 

Zinc,  epots . 

4.  15 

4.  15 

Tin,  Straits . 

26.70 

25  75 

Aluminum,  99  per  cent. 

23.30 

23.30 

EXPORTS  OF  ELECTRICAL  EQUIPMENT  (PRELIMINARY) 


.\rticle 

Generators: 

Direct-current — 

Under  500  kw . 

500  kw.  and  over . 

Alternating  current — 

Under  2,000  kva . 

2,000  kva.  and  over _ 

Steam  turbine  generator 

sets . 

.-tccessories  and  parts  for 

generators . 

Arc  welding  sets . 

Self-contained  lighting 

outfits .  . 

Batteries: 

6-volt  storage  batteries. . . 
Other  storage  batteries. . . 
No.  6  dry-cell  batteries. . . 

Flashlight  batteries . 

Radio  B  and  C  batteries 

(dry) . 

Other  dry-and  wet-cell 

primary  batteries . 

Transforming  or  converting 
apparatus: 

Power  transformers,  500 

kva.  and  over . 

Distribution  transformers, 

less  than  500  kva . 

Instrument  transformers. ... 

Other  transformers . 

Complete  battery  charg¬ 
ers  under  1 5  amp . 

Double-current  and  motor 
generators,  dynamotors, 
synchronous,  and  other 

converters . 

Transmission  and  distribu¬ 
tion  apparatus: 
Switchboard  panels,  ex¬ 
cept  telephone . 

Power  switches  and  cir¬ 
cuit  breakers  over  10 

amp . 

Fuses . 

Watt-hour  and  other 

measuring  meters . 

Electrical  indicating  in¬ 
struments  . 

Electrical  recording  in¬ 
struments . 

Other  electrical  testing 

apparatus . 

Lightning  arresters,  choke 
coils,  reactors,  and  parts 
Motors,  starters  and  con¬ 
trollers: 

Motors,  }  hp.  and  under . . 
Motors,  over  i  and  under 
f  hp . . 


July 


July 


1930 

1931 

.\rticle 

Stationary  motors — 

1  to  200  hp . 

1930 

1931 

194,104 

125,398 

29,592 

48,850 

17,516 

Over  200  hp . 

41,069 

2,512 

29,680 

49,042 

Electric  locomotives — 

21,086 

89,347 

37,973 

14,415 

39,444 

Mining  and  industrial . . 
Station  and  warehouse 

43,470 

188,541 

63,610 

electric  motor  trucks. . . 
Starting  and  controlling 

33,583 

24,573 

76,045 

35,066 

equipment — 

33,095 

33,466 

For  industrial  motors. . . 
For  electric  railway  and 

159,837 

104,168 

52,542 

46,780 

vehicle  motors . 

13,091 

15,573 

Portable  electric  tools. . . . 

127,063 

70,193 

160,075 

157,695 

Accessories  and  parts  for 

94,102 

42,734 

motors . 

181,514 

139,233 

48,906 

29,101 

Electric  refrigerators  and 

227,098 

174,000 

parts: 

Household . 

581,940 

537,703 

56,631 

30,008 

Commercial  up  to  1  ton. . . 
Parts  for  electric  refriger- 

156,160 

157,793 

16,830 

7,561 

266,730 

Electric  appliances: 

55,872 

Electric  fans . 

Electromechanical  health 

33,563 

156,981 

2,859 

exercisers . 

9,166 

2,564 

Electric  incandescent  light 

130,375 

17,713 

bulbs — 

20,999 

3,934 

For  automobiles,  flash- 

80,167 

26,739 

lights,  and  Christmas 
trees . 

14,828 

18,725 

11,561 

3,116 

Other  metal  filament 

bulbs . 

Other  electric  lamp 

77,004 

60,690 

bulbs . 

10,281 

5,379 

57,328 

123,483 

Flashlight  cases . 

Searchlights  and  flood- 

94,044 

42,612 

lights . 

Electric  household  wash- 

48,891 

10,737 

100,060 

100,023 

ing  machines . 

Electric  domestic  vacuum 

99,251 

69,309 

cleaners . 

134,061 

120,503 

161,959 

40,817 

Other  domestic  motor- 

30,230 

14,558 

driven  devices  except 
tools . 

96,931 

35,158 

62,961 

37,562 

Electric  flatirons . 

15,137 

11,702 

Electric  cooking  ranges  . . 
Other  domestic  heating 

22,172 

29,412 

37,810 

64,566 

32,347 

and  cooking  devices . . . 

64,010 

29,387 

25,570 

Industrial  electric  fur¬ 
naces,  ovens  and  other 
heating  devices . 

84,877 

47,811 

33,663 

266,321 

Therapeutic  and  X-ray 

103,782 

54,983 

65,815 

apparattis . 

103,124 

Signal  and  communication 

devices: 

225,120 

123,667 

Radio  apparatus — 

Transmitting  sets,  tubes. 

36,021 

79,029 

73,117 

36,242 

and  parts . 

■ - July - 

Article  1930  1931 

Receiving  sets .  781,663  951,263 

Radio  receiving  tubes. .  167,685  165,633 

Receiving-set  com- 

ponants .  322,324  283,145 

Loudspeakers .  113,793  81,193 

Other  receiving-set  ac¬ 
cessories .  81,051  46,604 

Telegraph  apparatus .  78,565  77,658 

Telephone  apparatus — 

Telephone  instruments.  26,207  17,811 

Telephone  switchboards  119,056  7,710 

Other  telephone  equip¬ 
ment .  232,858  94,747 

Bells,  biuxers,  annunci¬ 
ators,  and  alarms .  21,777  20,338 

Other  electric  apparatus: 

Sparkplugs .  135,429  197,204 

Other  starting,  lighting, 

and  ignition  equipment.  86,709  81,798 

Insulating  material .  78,923  40, 1 1 4 

Metal  conduit,  outlet,  and 

switch  boxes .  77,282  51,838 

Sockets,  outlets,  fuse 
blocks,  and  lighting 

switches .  147,845  122,538 

Electric  interior  lighting 

hxtures .  126,869  122,460 

Electric  street  lighting 

fixtures .  42,604  17,389 

Other  wiring  supplies  and 

line  material .  127,243  67,627 

Other  electrical  apparatus 

n.e.s .  936,899  371,901 

Rubber  and  friction  tape . . .  36,42 1  26,764 

Globes  and  shades  for  light¬ 
ing  fixtures .  41,373  25,772 

Glass  electric  insulators. . . .  9,086  6,907 

Electrical  porcelain: 

For  less  than  6,600  volts.  33,843  12,319 

For  6,600  volts  and  over.  37,191  94,088 

Carbons  and  electrodes; 

Electrodes  for  electric  fur¬ 
naces .  122,438  107,034 

Other  carbon  products. . .  53,320  37,698 

Instilated  iron  or  steel  wire 

and  cable .  8,436  10,170 

Copper,  bare  wire .  172,359  38,625 

Instdat^  copper  wire  and 

Rubber-covered  wire .  62,887  44,349 

Weatherproof  wire .  43,096  13,970 

Telephone  cable .  23,806  7,479 

Other  insulated  copper 

wire .  225,280  124,402 

Nickel-chrome  electric  re¬ 
sistance  wire .  .  32,390 

Totals .  $9,520,917  $7,269,833 

Seven  months  ended  July  31  $81,094,136  $57,764,229 
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Market  Conditions 

The  week’s  totals  in  electrical  etiuipment  orders  were  greatly 
reduced  by  the  holiday  period  and  buying  in  virtually  all 
sections  of  the  country  is  reduced.  Orders  in  the  Eastern 
district  are  at  a  low  level,  reflecting  both  the  normal  slackness  and 
the  ef¥ect  of  the  holiday.  Specialties  in  the  appliance  field  and 
refrigerators  are  more  in  demand,  but  heavy  equipment  volume  has 
fallen  to  an  unusually  low  level. 

- Nkw  E.\c;i..\M)  uistrkt  marks  the  one  outstanding  exception 

of  the  week,  with  a  substantial  rise  in  volume  of  sales  in  many  lines.  > 
reversing  the  trend  of  the  last  few  weeks. 

- 'I'liE  Middle  West  and  parts  of  the  Pacific  Coast  reflect 

slight  improvement  in  volume,  but  no  material  change  has  taken 
place  from  the  trend  of  recent  weeks. 

- Certain  evidences  of  sharp  price  cutting  are  reported  from 


various  parts  of  the  country  as  a 
petition  for  business. 

▼  ' 

PACIFIC  COAST 

— A  group  of  iioi.idays.  national 
and  state,  has  interfered  some- 
■n'lial  7i<ith  the  routine  of  orders,  but 
not  with  their  volnme,  which  is  still 
T'cry  low. 

— Power  companies  ha^'e  ordered 
.wveral  .mattered  earloads  of  poles 
and  eros.sanns,  hnt  pole  line  hard¬ 
ware  tonnar/e  is  ncglifiible  and 
plants  snpplyiiiff  it  are  runninf/  less 
than  half  time. 

Interesting  machinery  orders  cover 
15,000  worth  of  transformers  for  Los 
Angeles,  a  carload  of  Westinghouse 
refrigerators  valued  at  $19,000  for  San 
Francisco,  a  $3,500  switchboard  for 
■Alameda  and  $15,000  worth  of  motors 
for  the  Hoover  Dam  Excavation. 
.School  construction,  heavy  during  vaca¬ 
tion.  has  dropped  with  school  opening, 
but  .San  Francisco  will  vote  on  $6,000,- 
000  school  building  bonds  in  November 
and  the  Catholic  Church  is  to  build 
.about  $3,000,000  of  schools,  largely  in 
the  bay  area.  Another  comprehensive 
program  announced  covers  $5,000,000 
worth  of  state  projects,  including 
prisons,  hospitals,  armories  and  schools. 

Government  requisitions  are  heavy, 
recent  orders  including  2,500  worth  of 
vacuum  tubes.  175  fans,  laundry  ma¬ 
chinery  equipment,  flashlights  and  bat¬ 
teries.  Los  Angeles  orders  are  also 
good,  including  a  twelve-month  contract 
on  6-  and  1 0-pin  crossarms.  Tn.sulators, 
line  pins  and  heavy  power  9-  and  11-ft. 
crossarm.s',  besides  a  $25,000  twelve- 
month  contract  on  park  leaded  and 
varnished  cambric  cable.  .About  three 
carloads  of  rubber-covered  wire  in  San 
Franci.sco  and  miscellaneous  cambric 
cable  for  Los  Angeles  are  also  to  be 
placed  soon.  The  week’s  outstanding 
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result  of  the  unusually  keen  com- 

T 

order  covers  $50,000  worth  of  We.sting- 
house  cubicles  for  Portland. 

In  accordance  with  terms  of  sale  of 
15,000  bush,  of  wheat  in  the  form  of 
flour  to  China  for  famine  relief  con¬ 
cluded  by  the  Federal  Farm  Board 
recently,  Seattle  and  Pacific  Northwest 
millers  expect  to  receive  this  week 
specific  orders  for  the  first  consignment 
of  7,500,000  bush.,  this  activity  assuring 
employment  until  next  March  of  15,000 
men.  The  State  Highway  Department 
at  Olympia  is  taking  bids  until  Septem¬ 
ber  29  for  installation  of  a  lighting 
system  on  Aurora  Avenue  bridge  in 
.Seattle,  the  work  involving  128  light 
posts  complete,  five  transformers,  fifteen 
oil  fuse  cutouts,  8,000  ft.  of  lead-covered 
cable  and  37,000  ft.  of  rubber-covered 
cable.  Board  of  Public  Works,  Seattle, 
opened  bids  for  25,000  lb.  of  No.  4/0 
bare  copper  wire,  seven-strand,  on 
2.000-lb.  reels.  A  contract  for  furnish¬ 
ing  a  switchboard  and  panelboards  for 
Weyerhauser  pulp  and  paper  plant  be¬ 
ing  constructed  in  Longview,  involving 
about  $60,000,  was  secured  by  Westing- 
house.  Motor  and  transformer  sales 
reported  last  week  involved  75  machines 
from  ^  to  150  hp.  to  pulp  and  paper  and 
lumber  mills,  mainly  for  replacements : 
miscellaneous  industrials  and  orchard 
districts  in  ea.stern  Washington,  40 
motors  to  miscellaneous  small  indus¬ 
trials.  ten  motors  from  50  hp.  down  to 
mines,  twenty  machines  from  50  hp. 
down,  mainly  10s.  15s  and  25’s,  to  mills 
and  mines,  three  50-kva..  two  30-kva. 
and  fifteen  5-kva.  transformers  to  central 
stations  and  about  $2,000  worth  of  mis¬ 
cellaneous  switchgear. 

CONSTRUCTION  PROJECTS 

Department  of  Water  and  Power,  Los 
.Angeles,  Calif.,  has  plans  nearing  com¬ 
pletion  for  third  unit  of  municipal  hydro¬ 
electric  power  plant  in  San  Francisquito 
Canyon,  to  increase  capacity  by  18.000  hp.. 

ELEC'I' 


estimated  to  cost  $1,000,000.  Construction 
Quartermaster,  United  States  Army,  Ala¬ 
meda,  Calif.,  is  completing  plans  for  air 
depot  on  local  field,  including  hangar, 
shops,  administration  building,  power  house 
and  other  units,  to  cost  $743,000.  Columbia 
River  Power  Company,  Portland,  Ore.. 
has  made  application  for  federal  permit 
for  a  hydro-electric  generating  plant  on 
Columbia  River,  near  Stevenson,  Wash.,  to 
cost  close  to  $10,000,000,  including  steel 
tower  transmission  line. 

❖ 

SOUTHEAST 

— The  volume  of  business  in  the 
Southeast  does  not  reflect  any 
change  in  general  conditions.  A 
fairly  steady  volume  of  small  orders 
is  being  maintained,  but  no  in¬ 
dividual  orders  of  moment  were 
reported  this  week  and  few  are  in 
prospect  at  this  time. 

— Kilowatt-hour  sales  of  one  of 
the  largest  poiver  companies  in  this 
section  indicates  that  last  month 
te.vtile  mills  7vere  running  about  5 
per  cent  ahead  of  what  they  were  in 
August.  1930. 

A  power  company  in  Georgia  ordered 
last  week  $8,100  worth  of  bare  and 
weatherproof  copper  wire  and  $3,800 
worth  of  creosoted  pine  poles  and  cross- 
arms.  Wesleyan  College,  in  the  same 
state,  ordered  $3,000  worth  of  wire  anti 
cable  for  system  changes  on  the  campus. 
The  Georgia  power  company  has  just 
completed  a  six  weeks’  campaign  on 
electric  ranges  and  water  heaters  and 
966  units  were  sold. 

CONSTRUCTION  PROJECTS 
Danville,  Va.,  will  receive  bids  until 
September  22  for  armory  and  auditorium 
to  cost  $150,000.  Construction  Quarter¬ 
master,  Langley  Field,  Hampton  Roads, 
Va.,  will  receive  bids  until  September  25 
for  two  equipment  storage  and  distributing 
buildings  on  local  field.  State  Board  of 
Education,  Nashville,  Tenn.,  has  plans  for 
an  industrial  arts  school  to  cost  $135,000. 
Lake  Wales  Citrus  Fruit  Growers  Asso¬ 
ciation.  Lake  Wales.  Fla.,  plans  packing 
plant  to  cost  over  $100,000. 

❖ 

SOUTHWEST 

— While  nothing  startling  has 
developed  in  general  business  con¬ 
ditions,  there  has  been  a  good, 
steady  demand  for  the  stock  siaes 
and  a  fezv  orders  are  being  placed 
by  the  power  companies  for  ap¬ 
paratus  to  carry  the  additional  load 
of  the  approaching  season. 

The  following  orders  have  been  re¬ 
ported  :  Equipment  for  a  “White  Way” 
for  Mis.souri  city  costing  $8,000,  mis¬ 
cellaneous  orders  including  meters 
worth  $5,000,  induction  voltage-regula- 
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tors,  $2,000,  and  distribution  trans¬ 
formers,  $3,000. 

CONSTRUCTION  PROJRCTS 
Department  of  Agriculture,  Washing¬ 
ton,  D.  C.,  has  approved  construction  of 
Forest  Products  Laboratory  at  Madison, 
Wis.,  at  cost  of  $727,648.  Dow  Chemical 
Company,  Midland,  Mich.,  plans  magne¬ 
sium  alloy  plant  to  cost  over  $300,000. 
Copper  District  Power  Company,  Calumet, 
Mich.,  contemplates  hydro-electric  generat¬ 
ing  plant  on  Lake  Gogebic,  to  cost  more 
than  $400,000.  Wabash  Railroad  Company, 
St.  Louis,  Mo.,  and  Nickel  Plate  Railroad, 
Cleveland,  Ohio,  plan  new  yards  and  ter¬ 
minal  buildings  at  Toledo,  Ohio,  to  cost 
$1,000,000. 

❖ 

EASTERN 

— If  the  electrical  equipment 
market  in  the  Eastern  district 
sought  further  excuse  for  dullness, 
it  %vas  found  in  the  week-end  holi¬ 
day  just  past,  which  went  to  taper 
sales  to  an  extremely  loiv  level. 
Heavy  machinery  has  reached  a 
valley  from  which  it  zvilE  require 
some  time  to  emerge,  with  imme¬ 
diate  outlook  for  revival  none  to 
encouraging. 

— The  current  trend  is  toward  spe¬ 
cialty  account,  if  such  it  can  be 
termed,  with  refrigerators,  elec¬ 
trical  appliances,  floodlighting  ap¬ 
paratus  and  similar  electrical  prod¬ 
ucts  engaging  under  improved  de¬ 
mand.  Intensive  competition  is  re¬ 
sponsible  for  a  number  of  ills  in 
the  industry,  and  not  least  among 
them,  the  acceptance  of  z’olume 
business  at  prices  approximating, 
if  not  below,  actual  cost;  even  the 
larger  manufacturers  of  equipment 
are  susceptible,  and  it  is  making 
indefinite  market  stability,  hard  to 
correct. 

A  New  York  manufacturer  will  fur¬ 
nish  transformers  and  auxiliary  equip¬ 
ment  for  a  central  station  on  Long 
Island,  totaling  $35,000.  Three  bidders 
have  tendered  figures  for  power  equip¬ 
ment  for  a  project  of  the  Sewerage 
Commission  at  Milwaukee,  Wis.,  the 
low  figure  coming  from  the  Dravo- 
Doyle  Company,  at  $27,900.  Allis- 
Chalmers  Manufacturing  Company  has 
taken  an  order  for  turbine  machinery 
for  a  project  of  the  Passaic  Valley 
Water  Commission,  Paterson,  N.  J., 
including  generator  and  accessories,  at 
$94,600. 

Four  bidders  tendered  figures  to  the 
Post  office  Department,  Washington, 
D.  C.,  for  300  fractional-horsepower 
motors,  the  Doubleday- Hill  Electric 
Company  being  low;  there  was  a  dif¬ 
ferential  of  only  30  cents  each  in  the 
quotations  of  the  low  and  high  bidders. 
The  Panama  Canal  Bureau,  Wa.shing- 
ton,  D.  C.,  has  secured  eight  bids  for 
the  construction  of  the  Madden  dam 


for  its  hydro-electric  power  project 
in  the  Canal  Zone,  with  low  figure  from 
the  F.  W.  E.  Callahan  Construction 
Company,  St.  Louis,  associated  with 
Peterson,  Shirley  &  Gunther,  Omaha, 
Neb.,  at  $4,047,407 ;  the  top  price  sub¬ 
mitted  for  the  work  was  $6,281,580. 
Bids  are  now  being  requested  for 
electrical  and  hydraulic  machinery  for 
this  project,  closing  October  14.  Ar¬ 
chitect's  office.  United  States  Capitol, 
Washington,  has  a  low  bid  from  Collier 
Construction  Company,  Cleveland,  Ohio, 
for  a  street  and  park  lighting  system, 
at  $86,452;  the  high  bidder,  among  a 
group  of  nine,  entered  a  quotation  of 
$129,000. 

CONSTRUCTION  NEWS 
Signal  Supply  Officer,  Signal  Corps, 
United  States  Army,  .\rmy  Base,  Brook¬ 
lyn,  N.  Y.,  will  receive  bids  until  Sep¬ 
tember  22  for  108,000  ft.  of  wire  (Circular 
18)  ;  also,  at  same  time,  for  insulators  and 
capacitors  (Circular  19).  Board  of  Edu¬ 
cation,  New  York,  will  soon  begin  con¬ 
struction  of  multi-story  vocational  and  con¬ 
tinuation  school  at  Richmond,  S.  I.,  to  cost 
over  $1,000,000.  Sinclair  Refining  Com¬ 
pany,  New  York,  contemplates  extensions 
and  improvements  in  oil  refining  plant  at 
Fort  Worth,  Tex.,  to  cost  over  $1,000,000. 
United  Lead  Company,  New  York,  is 
reported  planning  new  plant  at  South 
Amboy,  N.  J.,  for  a  subsidiary  interest,  to 
cost  in  excess  of  $250,000.  Department  of 
Institution  and  Agencies,  Trenton,  N.  J., 
has  completed  plans  for  aircraft  hangar 
with  shop  facilities  at  Newark  airport, 
Newark,  N.  J.,  to  cost  close  to  $85,000; 
also,  has  plans  for  two  industj'ial  buildings 
at  State  Prison  Farm,  Bordentown,  N.  J., 
to  cost  over  $2(X),0(X).  Department  of  Com¬ 
merce,  Washington,  D.  C.,  will  receive 
bids  until  September  15  for  50  3-kva.  alter¬ 
nators,  with  starting  battery,  etc.  (Pro¬ 
posal  23688).  General  Purchasing  Officer, 
Panama  Canal,  Washington,  D.  C.,  will 
receive  bids  until  October  14  for  electrical 
and  hydraulic  machinery  for  Madden  power 
plant,  Panama  (Schedule  2685). 

❖ 

MIDDLE  WEST 

— Some  slight  improvement  in 
general  business  was  observed  this 
week  in  the  Middle  West  section. 
The  volume  of  business  remains 
quite  constant  and  indications  seem 
to  point  to  greater  activity  this 
month. 

Wholesale  and  retail  mercantile  trade 
has  received  some  stimulation  from 
cooler  weather  and  the  opening  of 
school.  The  various  utility  companies 
continue  purchasing  for  the  most  part 
for  their  immediate  needs.  There  has 
been  a  little  better  demand  for  distribu¬ 
tion  materials  and  some  apparatus  is 
being  placed.  Some'  of  the  interesting 
orders  placed  this  week  include  one 
75,000  kva.,  12,600-volt,  three-phase, 
60-cycle,  horizontal,  totally  inclosed, 
air-cooled  synchronous  condenser  com¬ 


plete  with  main  and  pilot  exciters,  four 
50,000-kva.,  oil-insulated,  self-  and 
forced-air-cooled,  single-phase,  60-cycle, 
127-kv.  transformers,  four  50,000-kva. 
output  regulating  transformers  and 
several  construction  orders  aggregating 
$75,000. 

CONSTRUCTION  PROJECTS 
Kansas  City  Power  &  Light  Company, 
Kansas  City,  Mo.,  has  plans  for  iKJwer 
substation  to  cost  over  $60,000.  Construc¬ 
tion  Quartermaster,  United  States  Army, 
Fort  Riley,  Kan.,  plans  call  for  bids  for 
hangar,  power  house  and  other  buildings 
to  cost  about  $85,000.  Public  Service  Co. 
of  Oklahoma,  Tulsa,  Okla..  and  Oklahoma 
Power  &  Water  Company,  Sand  Springs, 
Okla.,  will  build  66,000- volt  transmission 
line  between  Sand  Springs  and  Tulsa. 
Humble  Oil  &  Refining  Company,  Houston. 
Tex.,  contemplates  oil  refining  plant  near 
Kilgore,  Tex.,  to  cost  over  $300,000;  a 
similar  plant  is  also  proposed  at  Glade- 
water,  Tex.,  to  cost  about  $400,000. 

❖ 

.  NEW  ENGLAND 

— Reversing  a  previous  trend,  last 
zvcck's  movement  of  electrical  sup¬ 
plies  and  equipment  shozved  a  strong 
rise  in  sales,  according  to  a  num¬ 
ber  of  prominent  manufacturers. 
Outstanding  in  demand  zvere  small 
motors,  which  moved  in  fairly  large 
lots;  also  fractional-horse  pozver 
motors,  zvhich  continue  in  steady 
demand  by  manufacturers  of  oil¬ 
burning  equipment  and  electric  re¬ 
frigerator  manufacturing  companies. 

— Encouragement  is  given  by  con¬ 
siderable  improz’cmcnt  in  the  trend 
of  negotiations  on  hand,  zchich,  ac¬ 
cording  to  one  zvell-knozvn  manu¬ 
facturer's  rcpreseutatiz’c,  is  better 
at  present  than  a  year  ago. 

Included  in  the  wide  range  of  inquir¬ 
ies  are  turbo-generators,  usually  of  small 
capacities,  one  of  which,  including  com¬ 
plete  control  apparatus,  will  soon  be 
ordered  by  the  state  of  Massachusetts 
for  one  of  its  penal  institutions,  and 
some  increase  in  inquiries  for  central- 
station  materials.  On  the  other  hand 
new  construction  materials  are  slowing 
up  in  activity  and  merchandising  is 
spotty,  though  an  appreciable  gain  in 
sales  of  electric  water  heaters  is  re¬ 
ported  by  one  manufacturer,  and  appli¬ 
ance  sales  reported  by  one  group  of  sta¬ 
tions  show  a  steady  demand. 

CONSTRUCTION  PROJECTS 
New  England  Fuel  &  Transportation 
Company,  Everett,  Mass.,  has  filed  plans 
for  additions  to  plant  to  cost  $75,000. 
Tropical  Radio  Telegraph  Company,  Bos¬ 
ton,  Mass.,  has  secured  permission  to  con¬ 
struct  a  broadcasting  and  receiving  station 
at  Nassau,  Bahama  Islands,  to  cost  $85,000. 
L.  G.  Balfour  Company,  Attleboro,  Mass., 
has  filed  plans  for  addition  to  jewelry  fac¬ 
tory,  including  power  station,  to  cost  about 
$125,000. 
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New  Equipment  Available 


vice  >ucli  as  :•  vaivc.  or  valves,  hjuvers 


Float-Operated 
Motor-Startin3  Switch 

I'OK  SMAI.I.  A.C.  AM)  D.C.  MOKIKS  Oil 

cellar  drains,  open  tank>  and  >innlar 
application  the  new  float-operated 
inotor->t:irtin^  >\vitcli  annotinced  by 
Cntler-l  laininer,  Inc.,  Milwaukee,  W  i>., 
provides  across-the-line  starting,  tlierin;il 
overload  protection  and  is  sin.ill  in  >i/.e. 
For  larj^er  motors  this  ?<ame  device  can 


be  ]»ro\  ided  without  overload  protectioti. 
■^o  it  can  be  it-'ed  a"  a  niit^ter  ■'witch 
in  the  control  circuit  of  a  separate  auto¬ 
matic  starter.  It  can  also  be  furnished 
without  the  float  accessories  for  use  as 
a  lever-operated  master  switch. 

Maximum  ratiti^^s  for  this  float-oper¬ 
ated  motor  starter  are :  alternatinf* 
current,  hp.,  110  or  220  volts,  sinj^le 
fiha^e  ;  direct  current.  ,'i  hp.,  115  volts. 

T 

Proportionins  Motor 
Control  System 

W’liAi  Is  ci..\i.\tKn  TO  til.  a  radically 
different  control  systetn  from  any  exist - 
inj;  is  annottttced  by  the  Minneapolis- 
I  loneywell  Retjulafor  Company,  Minne- 
.ipolis,  Minn.  Ihe  apparatus  incorpo¬ 
rates  ;i  comhinatioti  of  two  parts,  the 
electrical  transmission  system  atid  the 
as.sociated  power  nnit,  which  can  be 
adjacent  to  or  retnote  from  the  con¬ 
trolling  instrument.  .V  mechanical  iti- 
terconnection  is  re(|uired  hetweett  the 
power  unit  and  the  electrical  balancitiu 
mechanism.  rransmission  ojieratcs  oti 
tlie  Wheatstone  hridju^e  principle. 

The  power  unit,  inherently  a  motor- 
ilrivett  speed  redttcer.  causes  its  drive 
shaft  to  take  a  new  position  whetiever 
the  conditions  under  control,  such  as 
ii'inperatitre,  chanj^e  slightly.  If  a  de¬ 


or  rheostats  are  driveti  by  the  tnotor, 
theti  their  operation  tetids  to  correct  the 
ch.Titge  and  a  condition  of  ecpiilibrium 
is  approachcsl.  I  he  apparatus  may  be 
itsed  in  cfinjutiction  with  practically  all 
types  of  control  instruments. 

T 

.\  (.•o.MiM.KTK  i.i.\K  OK  1 KST  CLAMPS,  des¬ 
ignated  "Kliplok,"  has  recently  heen 
placed  on  the  tnarket  by  the  I'rico  Fti.se 
Manufacturing  Company.  .Milwaukee. 
These  test  clamps  have  heen  especially 
designed  for  accnr.ite  testing  work, 
although  they  c.an  be  used  for  gener.tl 
applic.Ttions  such  as  making  temporary 
connections,  battery  charging,  signal  ’’n- 
s|)ecting.  meter  and  motor  testing  and 
other  shop  lahoratory  tests.  The  jaus 
are  actnatefl  hy  the  turning  of  a  moldeil 
knoll.  .Ml  metal  parts  ;ue  c.-idmitim 
plated  to  resist  ritst  and  acid.  The 
clamps  are  made  in  four  sizes,  rated 

.Tini).,  50-75  amp.,  75-150  amp.,  and 
150-500  ami). 

T 

Multi-Contact  Makins 
Pressure  Gages 

\  M L  L'l  i-co.\T.\c  I -.MAKi.xt;  pressufc 
gage  for  Use  with  supervisory  control 
system  to  indicate  certain  pressure 
readings  at  a  remote  point  has  heen  an¬ 
nounced  hy  the  Westinghouse  Flectric 
\  .Manufacturing  Company.  It  wu' 
developeil  for  Use  w  ith  a  pipe  line  ptmip- 
ing  station  to  ,gi\e  remote  indications  of 


intake  and  discharge  pressures.  'Ten  ad- 
jiistahle  contacts  are  placed  at  predeter¬ 
mined  intervals  over  the  scale  of  the 
pressure  gage.  When  the  pressure 
changes  suflicicntly  to  make  a  new  con¬ 
tact.  a  code  of  impulses  is  sent  over  the 
supervisory  control  wires  to  indictite 
the  change  to  the  dispatcher.  Thus  all 


changes  are  automatically  sent  through 
without  the  use  of  extra  live  wire'. 
The  indicating  contacts  have  a  capacity 
of  5  amp.  at  125  volts.  The  device  is 
usually  made  for  storage  battery  oper¬ 
ation. 

▼ 

Quick-Break 
Gang-Operated  Switch 

.\  OfK  K-l!RKAK.  l..\.\(;-OI*KKATKI)  SW  IT(  U 
has  heen  announced  by  the  James  1\. 
Kearney  Corporation.  .St.  Louis.  .Mo.  h 
is  heing  made  in  two-,  three-  and 
four-pole  gangs  and  can  he  operated 
with  a  simple  disconnect  iiuller  if  de¬ 
sired.  The  operating  mechanism  can 
he  ftirnished  for  tho.se  who  reijuire  it. 
Connections  to  the  line  are  made  with 
Keartiey  solderless  wire  cotitiectofs, 
elitninating  the  .soldered  lug  comu-ctiott. 
The  discotinect  hlade  rolls  out  of  the 
contacts  with  a  wrist-like  motioti  tinder 
high  leverage,  breaking  any  ice  or  dirt 
seal.  When  the  blade  leaves  the 
contacts  a  cotnpletely  iticlosed  helical 
.spring  opetis  the  blade  with  high 
velocity. 

T 

Wire  Measuring,  Cutting 
and  Stripping  Machine 

A  HIGH  PRODfCTIO.X  l  O.M  in  .\  A  I  tox 
measuring,  cutting  and  striiiping  ma¬ 
chine  for  long  length  cords  and  wire' 
has  been  developed  by  the  .Artos  T'ngi 
neering  Company.  Milwaukee.  W'is.  The 
machine  is  adjustable  for  .tiiv  length 
from  12  in.  minimum  to  20  ft.  tnaxitnutn. 
.''tripping  length  is  adjnstahle  from  \  itt. 
up  to  2  in.  on  either  end.  Production  ca¬ 
pacity  is  I.HIK)  pieces  per  hour  for  length' 
from  12  in.  to  10  ft.  .ind  000  pieces  per 
hour  for  letigths  from  10  ft.  to  20  ft. 

The  mtichine  will  handle  single-con¬ 


ductor  wires,  two-condtictor  heater 
cords,  parallel  conductor  lamp  cords  atid 
multiple-conductor  service  cords.  Oti 
heater  cords  and  lamp  cords  an  attach 
ment  can  be  used  whereby  the  otite*' 
braiding  is  removed  from  the  cord  a 
certain  predetermined  distance  back 
from  the  stripped  conductors. 
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